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FLAME  CULTIVATION 

By 

Harold  T.  Barr 

The  use  of  flame  for  killing  or  controlling  weeds  and  grasses  in  the 
crop  row  has  received  much  attention  in  the  past  few  years.  The  scarcity 
ot  labor  during  the  war,  the  increasing  price  of  labor,  and  the  uncer- 
tainty of  having  sufficient  labor  when  needed,  have  caused  farmers  to 
take  bold  of  many  machines  and  methods  that  will  produce  crops  with 
less  labor  and  cash  outlay.  For  the  past  few  years  considerable  effort 
has  been  put  forth  in  developing  mechanical  side  hoes,  mechanical 
blockers,  chemical  sprayers  and  the  use  of  flame,  all  in  the  hopes  of 
producing  crops  with  fewer  man  hours  and  at  a  more  economical  price. 

The  principle  of  using  flame  is  to  project  a  hot  blast  of  gases  upon 
the  small  weeds  and  grasses  in  and  around  the  base  of  the  growing 
plant.  The  flaming  should  be  performed  while  the  grasses  and  weeds 
are  small  for  best  results.  The  length  of  the  exposure  required  to  control 
or  kill  weeds  varies  greatly,  depending  upon  the  weed,  age  of  the  plant 
weather,  growing  conditions,  etc. 

Johnson  grass  growing  in  sugarcane  can  be  controlled  to  a  fair 
degree  by  starting  on  the  grass  as  soon  as  it  is  2  to  5  inches  tall.  However 
if  the  Johnson  grass  is  12  to  18  inches  tall  and  the  sugarcane  of  about  the 
same  size  or  slightly  taller,  then  a  severe  burning  to  control  the  grass  will 
retard  and  damage  the  sugarcane.  In  some  cases  where  severe  burnings 
were  used,  the  sugarcane  yields  were  lowered  so  much  that  it  would  have 
been  better  to  have  used  no  control,  other  than  conventional  cultivation. 

In  one  series  of  tests  on  nine  cuts  with  a  corresponding  number  of 
check  cuts  the  average  sugarcane  yield  was  one  ton  per  acre  higher  on 
the  flamed  plots  as  compared  to  that  on  the  hand-hoed  check  plots  The 
number  of  stalks  per  100  feet  of  row,  brix,  sucrose,  and  purity  were  al- 
most exactly  the  same  when  comparing  flamed  against  hand-hoed.  In 
his  series  of  tests  the  burners  were  set  to  hit  the  ground  at  the  base  of 
the  sugarcane  and  the  rate  of  travel  was  maintained  very  close  to  two 
miles  per  hour  In  other  tests  in  which  the  set  of  the  burners  was  not 
watched  and  the  rate  of  travel  was  irregular,  the  yield  was  lowered  two 
to  three  tons  ot  sugarcane  per  acre. 

The  following  are  some  types  of  grasses  that  can  be  successfully 
controlled:  sheep  foot,  wild  parsley,  indigo,  crab  grass,  tievines,  cockle- 
bur,  nut  grass,  and  water  grass.  Intensive  application  of  heat  is  not 
advisable,  since  frequent  scorching  is  a  more  effective  method  of  con- 
trol Be  sure  burners  are  set  the  proper  distance  from  the  plant  row 
that  the  correct  uniform  speed  is  maintained,  and  the  flame  shikes  the 
ground  at  the  base  of  the  plant.  In  order  to  get  a  good  economical  kill 


of  grass  and  weeds  the  flame  should  be  12  to  15  inches  long  with  an 
average  temparture  of  between  1,800  and  2,000 °F.  With  the  above 
temperatures,  a  speed  of  two  miles  per  hour  has  proved  satisfactory 
under  average  conditions.  The  number  of  flamings  in  sugarcane  will 
depend  entirely  on  the  season  and  the  amount  of  weed  and  grass  infes- 
tation; normally  three  or  four  applications  will  be  required. 

Cotton  should  be  6  to  8  inches  or  more  in  height,  or  about  3/16  inch 
in  diameter  at  the  ground  at  the  time  of  the  first  flaming.  With  6-inch 
cotton  the  burners  must  be  mounted  and  so  controlled  as  to  keep  the 
hot  gases  from  direct  contact  with  the  leaves  or  they  will  be  scorched  and 
killed.  Some  growers  are  using  a  mechanical  device  for  covering  small 
cotton  of  2  to  6  inches  in  height,  and  burning  out  the  cotton  in  the  drill 
between  the  covered  plants.  The  cylindrical  covers  should  be  at  least 
14  inches  in  their  long  dimension  so  as  to  allow  for  some  variation  in 
rows  and  driving  of  the  tractor.  The  distance  between  hills  may  be  varied 
by  changing  the  number  of  cylindrical  covers  and  size  of  wheel.  A  typical 
unit  for  this  purpose  is  shown  in  Figure  1.  The  flame  method  of  chopping 
cotton  is  best  performed  by  setting  the  burners  directly  opposite  each 
other  and  allowing  one  burner  to  strike  at  the  ground  line  and  the  other 
about  2  inches  above  the  ground.  The  above  burner  setting  will  be  sure 
to  kill  all  the  leaves  and  the  plant  and  not  allow  it  to  struggle  on  as  a 
half-sick  or  stunted  plant. 


tractor  fuel. 


Two-vear  tests  and  observations  in  Louisiana,  Mississippi,  and  Ala- 
bama indicate  that  flaming  to  control  weeds  and  grass  in  cotton  has  a 
definite  place  in  the  mechanization  of  the  crop.  Flaming  enables  more 
acres  to  be  handled  per  man  and  a  cheaper  cost  of  production  per  pound. 
With  the  mechanical  harvester,  the  elimination  of  all  grasses  by  flaming 
at  later  dates  than  normal  hoeing,  will  result  in  a  much  better  sample 
of  cotton. 

Devices  or  implements  for  flaming  crops  are  many  and  varied  in 
design.  In  1900  patents  were  granted  on  an  "insect-destroyer"  which 
consisted  of  four  burners,  two  on  either  side  of  the  row,  together  with 
proper  fuel  tank  and  pipes  for  mounting  on  a  one-row  cultivator.  A  little 
later  another  patent  was  granted  on  a  "burner  or  torch  whereby  extrane- 
ous growths  may  be  burned  from  plants  of  various  kinds,  or' from  the 
ground  around  the  roots  of  plants,  or  in  places  which  are  otherwise  in- 
accessible to  ordinary  weed  and  growth  destroying  implements,  such 
as  hoes,  cultivators,  and  the  like,  and  has  for  one  of  its  objects  to  provide 
a  simply  constructed  device  which  may  be  carried  from  place  to  place, 
and  in  which  some  form  of  hydrocarbon  liquid,  such  as  crude  kerosene 
oil,  or  the  like,  is  employed  as  a  fuel,  and  which  may  be  readily  adjusted 
to  direct  the  flame  of  the  torch  or  burner  in  any'  required  direction." 
In  1943  a  patent  was  granted  on  a  "Method  of  Cultivation  of  Plants" 
by  flame  and  in  1945  another  patent  on  a  "Machine  for  Flame  Cultiva- 
tion of  Plants,"  and  still  later  in  1945  another  patent  was  granted  on 
an  "Apparatus  for  Flame  Cultivation  of  Plants."  Other  patents  were 
issued  during  1946  on  "Flame  Cultivating  of  Plants"  and  "Weed  Burners." 


5 


Because  of  necessity  many  farmers  have  built  their  own  flame  cul- 
tivators in  the  past  few  years  in  order  to  get  such  a  unit.  Previous  to  1945, 
only  one  fabricator  (as  far  as  is  known)  was  offering  a  machine  especially 
built  for  row  crop  flaming,  and  this  in  a  limited  area  and  limited  number. 

A  typical  simple  one-row  unit  built  from  an  old  cultivator  is  shown 
in  Figure  2.  In  this  unit  a  20-gallon  fuel  tank  with  built-in  hand  pump 


Figure  4.  —  One-row  butane  or  propane  flame  cultivator. 
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for  maintaining  25  to  40  pounds  pressure  is  mounted  on  top  of  the  imple- 
ment and  connected  by  pressure  hose  to  two  generating  burners.  The 
burners  are  carried  on  skids  on  either  side  of  the  row.  This  implement 
was  used  with  light  tractor  fuel  with  success  in  sugarcane  during  the 
1943  crop. 

An  adaptation  of  this  same  idea  is  shown  in  Figure  3.  This  machine 
was  built  on  a  plantation  that  has  its  own  machine  shop  and  welder.  In 
this  machine  the  fuel  is  put  in  an  old  galvanized  water  tank  and  pressure 
is  maintained  by  a  2-cubic-foot  compressor  driven  by  a  one-horsepower 
air-cooled  engine.  This  unit  uses  the  generating  type  burners  with  kerso- 
sene  or  light  tractor  fuel.  The  machines  shown  in  Figures  2  and  3  will 
burn  approximately  one  gallon  of  fuel  per  burner  per  hour. 

In  Figure  4  is  shown  the  simplest  form  of  flame  cultivator.  This  con- 
sists of  a  20-gallon  tank  of  compressed  propane  gas,  a  reduction  valve, 
a  pressure  gauge,  a  few  pieces  of  pipe,  a  flexible  pressure  hose,  two 
burners,  and  skids.  The  flame  unit  is  mounted  on  an  old  cultivator. 
Where  compressed  petroleum  gases,  propane  or  butane,  are  available, 
they  can  be  used  and  will  eliminate  the  need  for  a  compressor  and  engine 
or  power  take-off. 

In  Figure  5  is  shown  a  two-row  flame  cultivator  attachment  that 
can  be  mounted  on  any  standard  cultivating  tractor.  The  unit  is  self- 
contained  and  is  easily  attached  by  placing  two  clamps  over  the  rear 
axle,  two  brace  rods  to  the  drawbar,  and  connecting  to  the  hydraulic 
system  on  the  tractor.  In  case  it  is  desirable  to  remove  the  drawbar,  the 
braces  may  be  attached  to  the  bottom  of  the  axle  housing,  or  truss  braces 
may  be  run  from  the  top  of  the  tank  to  convenient  locations  on  either 
side  of  the  engine. 

The  flame  cultivator  consists  essentially  of  a  channel  iron  frame, 
a  70-gallon  (butane  or  propane)  tank,  a  2-inch  extra  heavy  pipe  drawbar' 
three  1-1/4-inch  pipes  with  slides  and  the  necessary  burners,  pipe,  flex- 
ible hose,  regulator,  and  pressure  gauge. 

A  70-  or  80-gallon  tank  will  be  found  satisfactory  for  a  two-row 
machine  but  a  larger  tank  would  be  preferred  for  a  four-row  machine 
in  order  to  prevent  filling  in  the  middle  of  the  day. 

The  flame  cultivator  can  be  built  for  a  fixed  row  spacing  or  can  be  so 
constructed  as  to  allow  for  different  row  widths,  as  shown  in  Figure  5 
detail  'W".  6 

The  flame  cultivator  as  shown  in  Figure  5  is  equipped  with  self- 
vaporizing  burner  as  shown  in  Figure  7,  and  requires  only  a  constant 
pressure  valve  in  the  liquid  line  near  the  tank  for  controlling  and  shut- 
ting off  the  fuel.  A  pressure  gauge,  range  50  pounds,  is  desirable  on  the 
low  pressure  side  of  the  constant  pressure  valve,  to  assist  the  operator 
in  getting  a  quick  setting  of  the  burners. 

Some  have  offered  considerable  opposition  to  the  use  of  compressed 
petroleum  gases,  claiming  dangerousness  and  lack  of  sufficient  heat  and 
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drive  in  the  flame.  With  proper  safeguards  the  dangerousness  can  be 
overcome  and  by  choosing  the  proper  burners  all  the  drive  and  heat 
needed  can  be  obtained.  Several  commercial  burners  tested  were  not 
adaptable  to  this  use  and  failed  to  give  the  type  flame  required.  The 
burner  shown  in  Figure  6  gave  a  good  kill  on  young  grass  at  10  to  15 
pounds  pressure,  burning  butane  or  propane.  If  this  is  your  first 
experience  with  a  flame  cultivator,  start  off  at  15  pounds  vapor  pressure 
on  the  burner.  If  this  amount  of  flame  is  not  killing  the  grass  at  the 
speed  you  are  using,  then  increase  the  pressure  gradually,  raising  it  until 
a  satisfactory  weed  and  grass  kill  is  secured  without  damage  to  the 
crop.  Pressures  of  40  to  50  pounds  are  being  used  successfully  in  some 
instances  with  the  tractor  speed  being  varied  according  to  density  and 
age  of  the  grass.  This  burner  is  made  from  a  piece  of  2-inch  black  iron 
pipe  10  inches  long,  with  a  2-inch  section  cut  away  on  each  side  near 
one  end  as  shown  in  Figure  6,  as  a  vent  for  air  entrance.  The  gas  is  fed 
into  this  vented  end  by  a  1/4-inch  pipe  in  the  center  of  the  2-inch  pipe. 


LOCK  NUT 

END  OF  PIPE  TO  BE 
CAPPED  OR  WELDED 
SHUT 

DRILL  AND  TAP  FOR 
'/4*  PIPE 


B 

!  4" PIPE 

1 

SIDE  VIEW  OF  GAS  BURNER  CONSTRUCTED  OF  2"  PIPE 
B-  ALEMITE  FITTING  BALL  REMOVED 


TOP  VIEW  OF  GAS  BURNER -tfe  SIZE 

A -SECTION  CUT  OUT 

C-  MAY  OR  MAY  NOT  BE  CUT  OUT 


Figure  6.  —  Louisiana  State  University  burner. 
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For  best  results,  set  end  of  alemite  fitting  about  1/8  inch  inside  of  the 
6-inch  section  *6  burner.  Tests  with  this  burner  with  different  size  open- 
ings in  the  tip  gave  ihe  following  results: 

Size  of  V«P°r 
Opening  in  Pressure 
Burner  Tip  on  Burnet^ 

1/16"  =  .064" 

No.  55  wire  drill  =  .052" 


Gallons 
Per 
Hour 


10  lbs. 

15  lbs. 

10  lbs. 

15  lbs. 


1.49 
1.70 
1.04 
1.14 


Use  the  lowest  pressure  and  smallest  size  tip  that  will  give  a  satis- 
factory weed  kill  at  the  rate  of  travel  normally  used. 

The  burner  shown  in  Figure  6  is  convertible  to  a  liquified  petroleum 
gas  burner  for  butane  or  propane  by  adding  a  vaporizing  chamber  as 
shown  in  Figures  7  and  8.  In  Figure  7  a  piece  of  3-inch  pipe  is  welded  in 


JACKET  SELF  GENERATING  BURNER 


Figure  7.  —  Louisiana  State  University  jacket  self  generating  burner. 
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place  around  the  burners  to  make  an  expansion  or  vaporizer  chamber. 
In  Figure  8  a  piece  of  1/4-inch  black  iron  pipe  is  heated  and  coiled 
around  the  burner  forming  the  vaporizer  chamber.  Both  have  been  used 
successfully  but  the  coiled  pipe  has  given  less  trouble  from  scale  getting 
into  the  tip.  & 


1/4  PIPE  ^ 


H''2 


6' 


2"  PIPE 


A 


COILED  SELF  GENERATING  BURNER 


Figure  8.  —  Louisiana  State  University  coil  self  generating  burner. 

Butane  is  more  widely  distributed  than  propane  and  lends  itself  to 
more  uses,  such  as  in  the  manufacture  of  artificial  rubber;  hence,  it  may 
be  diverted  to  such  use  and  command  a  higher  price.  Therefore  the 
equipment  should  be  designed  for  the  working  pressure  of  200  pounds 
that  is  required  for  propane.  Butane  requires  a  100  pound  working  pres- 
sure, and  if  the  equipment  is  designed  for  propane,  then  either  may  be 
used.  J 

Comparison  of  Properties  of  Propane,  Isobutane  and  Butane 

Property  D    ,  .  . 

Propane  Isobutane  Butane 

1.  B.  T.  U.  per  cu.  ft.  of  gas  measured  at  60°F. 

and  atmospheric  pressure  (30  in.  Hg.)    2,520         3,270         3  270 

2.  B.  T.  U.  per  lb.  of  gas   ;   21,600  21,300  21,300 

3.  Range  of  inflammability  of  gas  in  air*  per  cent 

gas   in   air-gas   mixture    2.4  to  1.85  to         1.8  to 

4     v                    il              •  9-5%  8.4%  8.4% 
Vapor  pressure,  lbs.  per  sq.  in.  gauge 

at  60°F.    92  24 

at  100°F.  172  59  37 
5.    Lbs.  per  gal.  of  liquid  at  60 °F,  and  storage  tank 

pressure  (vapor  pressure  at  60°F.)    4  24  4  70           4  85 

11 


6.  Specific  gravity  of  liquid  at  60°F., 

water  equals  1.00   ,   0-509         0.564  0.584 

7.  Boiling  point  of  liquid  at  atmospheric  pressure    .-        -44°F.         10°F.       32  aF. 


8.  Cu.  ft.  of  gas  (60°  F.,  atmospheric  pressure) 
per  lb.  of  liquid    8-59  6.51  6.51 

9.  Cu.  ft.  uf  gas  (60°F.,  atmospheric  pressure) 

per  gal.  of  liquid  measured  at  60°F.    36.5  30.7  51.8 

10.    Specific  gravity  of  gas,  air  equals  1.00    1-52  2.00  2.00 

*  "Limits  of  Inflammability  of  Gases  and  Vapors,"  H.  F.  Coward  and  G.  W.  Jones,  U.  Si 
Bureau  of  Mines,  Bulletin  279. 

In  some  sections  of  the  country  the  liquified  petroleum  gas  that  is 
being  sold  is  not  pure  propane,  isobutane,  or  butane,  but  a  mixture  of 
these  gases.  The  pressure  in  a  cylinder  of  liquified  gas  depends  not  only 
upon  the  per  cent  of  each  gas  in  the  cylinder  but  also  upon  the  tempera- 
ture. The  characteristics  of  the  various  liquified  petroleum  gases  can  be 
understood  better  by  referring  to  the  above  table. 

With  propane  the  rate  of  evaporation  from  a  liquid  to  a  gas  without 
supplementary  heat  (70  °F.  outside  temperature)  was  sufficient  to  keep 
two  burners  operating  at  full  capacity  until  3  per  cent  was  left  in  a  20- 
gallon  tank. 

With  a  3-  or  4-row  cultivator  a  tank  of  70-  to  120-gallon  water 
capacity  should  be  used,  and  then  this  tank  can  be  filled  to  about  90  per 
cent  with  the  propane  or  butane.  Some  form  of  vaporizer  should  be  used 
with  the  3-  or  4-row  machine  in  order  to  get  uniform  pressure  to  the 
burners.  These  vaporizers  are  heated  by  the  exhaust  or  cooling  water 
of  the  tractor  engine,  or  by  a  small  flame.  Some  vaporizers  have  auto- 
matic controls  while  others  are  regulated  manually.  It  may  be  necessary 
to  curtain  the  front  of  a  tractor  radiator  on  cool  days  in  order  to  keep 
the  tractor  engine  up  to  the  best  operating  temperature  (180  °F.  for 
gasoline  or  200  °F.  for  tractor  fuel)  if  a  hot  water  vaporizer  is  used. 
In  using  either  a  hot  water  or  exhaust  vaporizer  the  rubber  hose  or  flex- 
ible metal  pipe  should  be  insulated  in  order  to  get  the  maximum  heat 
to  the  vaporizer.  When  using  an  exhaust  vaporizer,  care  must  be  taken 
that  back  pressure  is  not  put  on  the  engine  or  this  may  result  in  burned 
exhaust  valves.  Vaporizing  of  butane  from  a  liquid  to  a  vapor  at  the 
same  temperature  requires  approximately  800  heat  units  (B.T.U.)  per 
gallon  of  fuel. 

The  small  user  can  perhaps  best  use  the  butane  or  propane  in 
individual  cylinders  obtainable  from  a  central  "bottled  gas  service."  The 
next  step  is  to  be  close  enough  that  the  tank  on  the  cultivator  can  be 
filled  once  per  day  by  the  butane  or  propane  dealer.  However,  the  most 
satisfactory  plan  for  the  medium  and  large  users  will  be  to  have  their 
own  storage  tanks,  buy  in  large  quantities  and  fill  the  tanks  on  their 
own  equipment. 

In  most  cases  the  difference  between  the  pressure  in  the  storage 
tank  and  the  almost  empty  tank  on  the  cultivator  will  cause  the  liquid 
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gas  to  flow;  however,  a  simple  pump,  either  hand-operated  or  operated 
by  an  explosion  proof  electric  motor,  will  speed  up  and  give  a  quicker 
positive  filling.  These  special  pumps,  storage  tanks,  etc,  can  be  obtained 
from  local  liquified  petroleum  gas  dealers.  Many  of  the  storage  tanks 
are  mounted  on  skids;  however,  elevating  the  tank,  as  shown  in  Figure  9, 
will  aid  in  filling  by  gravity.  It  has  become  a  common  practice  in  Lou- 
isiana to  allow  the  vaporized  gas  in  the  top  part  of  the  tank  being  filled 
to  escape,  reducing  the  tank  pressure  and  speeding  up  gravity  filling. 


Figure  9. 


Elevated  farm  storage  tank  for  butane  or  propane. 


However,  in  buildings,  congested  areas,  and  in  some  sections  because  of 
laws,  a  vapor  equalizing  hose  is  connected  between  the  top  of  the  tank 
being  filled  and  the  storage  or  delivery  tank.  If  the  equalizer  hose  is  not 
used  care  should  be  taken  that  there  is  no  open  flame  within  100  feet. 

If  one  builds  his  own  flame  cultivator  or  buys  a  factory  built  com- 
plete unit,  the  pressure  tank  for  liquified  gas  should  be  made  according 
to  the  code  specifications  of  either  the  A.S.M.E.  or  the  A.P.I.  -  A.S.M.E, 
and  should  be  built  by  some  experienced  and  licensed  manufacturer  of 
pressure  tanks.  In  addition  to  meeting  the  code  on  material  and  manu- 
facturing, the  tank  must  carry  the  necessary  safety  valve,  filling  valve 
gauge,  etc.  The  Louisiana  law  on  liquified  petroleum  gases  has  several 
clauses  designed  for  the  safety  of  persons  and  property.  One  clause  states 
that  all  containers  for  liquified  petroleum  gas  must  be  sold  and  installed 
under  the  supervision  of  a  bonded  dealer  in  liquified  petroleum  gas. 
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By   Agricultural  Engineering 


Figure  10.  —  Suggested  setting  of  sweeps  and  burners  where  both  cultivating  and  flaming 
are  being  done  in  one  operation. 
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SUMMARY 


Set  burners  in  a  staggered  design  so  that  each  row  is  flamed  by  two 
burners,  one  from  each  side.  Do  not  let  the  flames  meet,  causing  the 
flame  to  shoot  up  the  plants,  but  arrange  the  burners  close  enough  so 
as  to  relight  one  another. 

Direct  flame  at  the  base  of  the  plant. 

Flame  while  grass  and  weeds  are  small. 

Cotton  should  be  at  least  6  to  8  inches  tall  and  3/16  inch  in  diameter 
at  ground  line  for  first  flaming.  Sugarcane  can  be  flamed  from  4  to  6 
inches  tall. 

Frequent  scorching  or  light  burning  is  better  than  a  heavy  severe 
burning. 

Flaming  and  cultivation  can  be  carried  out  simultaneously,  either 
by  mounting  burners  on  cultivator  beams,  or  cultivators  in  front  of  the 
tractor  and  the  burners  behind  the  tractor. 

Hand  hoeing  can  be  eliminated  except  for  chopping  an  occasional 
large  weed. 

Weeding  by  flame  can  be  performed  at  one  third  or  less  as  compared 
to  the  cost  of  hand  hoeing. 

Where  there  is  a  heavy  growth  of  grass  it  may  be  necessary  to  flame 
at  night  or  early  in  the  morning  on  the  second  and  third  flamings.  This 
is  due  to  the  fact  that  some  of  the  grass  is  dead  and  dry,  and  during 
the  day  this  grass  would  catch  fire  and  damage  the  plant. 

A  better  adjustment  of  the  flame  cultivator  can  be  done  at  night 
as  the  flame  path  can  be  seen  better  then. 

Set  sweeps  as  flat  as  possible  in  order  that  flame  can  burn  grass 
to  the  ground  and  not  have  a  ridge  of  dirt  partly  protecting  the  grass. 
Suggested  sweep  and  burner  arrangement  is  shown  in  Figure  10. 
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RICE  DRYING  AND  STORAGE 
IN  LOUISIANA 


During  the  past  few  years  labor  conditions  have  changed  materially 
in  the  Louisiana  rice  territory.  The  binder  and  thresher  are  being  grad- 
ually replaced  by  the  combine.  The  shorter  labor  supply  and  the  combine 
have  made  it  more  desirable  to  handle  and  store  rice  in  bulk  instead  of  bv 
the  conventional  sack  method. 

Rice  when  combined  generally  contains  from  2  to  17  per  cent  more 
moisture  than  rice  that  has  been  threshed.  Normally,  threshed  rice  con- 
tains from  13  to  17  per  cent  moisture  and  can  be  stored  satisfactorily  in 
sacks  and  bulk.  A  moisture  content  of  14  per  cent  or  less  is  generally 
considered  necessary  for  safe  bulk  storage;  hence,  the  need  for  drying 
equipment  to  insure  safe  storage. 

The  conventional  sack-storage  structures  are  large  sprawling  build- 
ings with  raised  floors  that  do  not  readily  lend  themselves  to  conversion 
into  bulk  storage.  The  following  material  is  presented  as  a  guide  for  the 
farmer  in  securing  a  better  drier  and  storage  structure. 

Description  and  Characteristics  of  Rough  Rice 

Rough  rice,  also  known  as  "paddy,"  "paddy  rice,"  and  "uncleaned 
rice,  is  threshed  rice  with  the  hulls  on  as  it  comes  from  the  farm.  Com- 
mercially the  term  rough  rice  is  used  to  designate  the  threshed  rice 
when  marketed  for  milling. 

The  seeds  of  the  most  common  variety,  Blue  Rose,  average  8.7  milli- 
m6tef  I°ni  and  3,4  millimetos  in  thickness,  and  1,000  average  kernels 
weigh  29.67  grams.  The  glumes  are  pale  yellow  and  have  smooth  mar- 
gins. The  hull  loosely  encloses  the  kernel  and  is  yellow  and  thick  Its 
surface  has  a  burlap  appearance  and  is  thinly  covered  with  long  white 
hairs  which  are  longer  and  more  numerous  toward  the  tip. 

Rough  rice  with  a  moisture  content  of  14  per  cent  weighs  on  an 
average  about  36.2  pounds  per  cubic  foot.  Some  of  the  long  grain  varie- 
ties weigh  slightly  more  but  seldom  exceed  38.6  pounds  per  cubic  foot. 

Respiration 

A  factor  of  considerable  importance  where  rice  is  stored  in  bulk  is 
respiration,  which  may  be  defined  as  the  release  of  energy  through  bio- 
chemical oxidation  of  organic  compounds.  Respiration  is  continuous  as 
long  as  life  remains  in  the  kernel.  Carbon  dioxide  and  water  are  the 
chemical  end  products,  and  in  addition  heat  is  liberated.  Since  rice  itself 


is  a  poor  conductor  of  heat,  it  follows  that  the  heat  released  through 
respiration  accumulates  in  the  mass  in  proportion  to  its  bulk,  and  the 
increase  in  temperature  may  reach  a  dangerous  level. 

The  rate  of  respiration  of  rice  at  different  moisture  contents  was 
determined  at  the  University  of  Minnesota  with  samples  of  threshed  rice 
obtained  from  a  mill  at  Crowley,  Louisiana.  The  results  were  as  shown 
in  the  following  table: 

Respiration  of  Paddy  Incubated  at  37.8  Degrees  Centigrade 
For  Four  Days.1 


C02  respired  per  24  hours  for 
Moisture  each  100  grams  of  dry  matter. 


10.37%  0.27  mg. 

12.15  0.32 

13.22  0.51 

14.12  1.01 

14.93  2.20 

16.11  8.22 


1C.  H.  Bailey  and  A.  M.  Curjar,  "Respiration  of  Rice  Paddy  and  Milled  Rice,"  Journal  of 
Biological  Chemistry,  44:9-12,  October,  1920. 

These  data  indicate  that  where  rice  is  stored  in  bulk  in  any  con- 
siderable quantity  and  for  a  considerable  period  of  time,  it  should  not 
have  a  moisture  content  greater  than  14  per  cent. 

Moisture  Content 

To  obtain  data  on  the  equilibrium  moisture  content  of  rice  under 
South  Louisiana  conditions  a  sample  of  combined  and  artificially  dried 
Blue  Rose  rice  was  obtained  from  a  large  bin  of  the  Louisiana  State  Rice 
Mill  at  Lake  Charles,  Louisiana,  in  November,  1943.  Its  moisture  content 
as  it  came  from  the  bin  was  14.1  per  cent.  It  was  stored  in  a  burlap  sack  in 
the  Agricultural  Engineering  laboratory  at  Louisiana  State  University, 
where  it  was  exposed  to  atmospheric  temperatures  and  humidities  but 
was  protected  from  direct  contact  with  moisture.  By  March,  1944,  its 
moisture  content  had  dropped  to  12.6  per  cent,  which  indicates  that  under 
South  Louisiana  conditions,  rice  does  not  have  a  tendency  to  absorb 
moisture  from  the  atmosphere  in  excess  of  the  maximum  of  14  per  cent 
generally  considered  safe  for  bulk  storage,  as  shown  in  the  preceding 
table. 

Rice  that  has  been  artificially  dried  is  usually  placed  in  storage 
at  temperatures  of  from  10  to  40  degrees  above  that  of  the  prevailing 
outside  atmosphere.  Under  these  conditions  there  is  a  tendency  for 
moisture  to  transfer  from  certain  parts  of  the  bin  and  to  accumulate 
at  or  near  the  top  center  of  the  mass.  This  same  tendency  has  been  ob- 
served with  soybeans.2 

aDeane  G.  Carter  and  M.  D.  Farrar,  "Redistribution  of  Moisture  in  Soybean  Bins,"  Agricul- 
tural Engineering,  24:296,  September,  1943. 
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Angle  of  Repose 

The  angle  of  repose  for  rice,  or  the  coefficient  of  friction  of  rice 
on  rice  («),  was  measured  by  filling  a  light  wooden  frame,  mounted  on  a 
tilting  top  drafting  table,  with  rice.  The  table  top  was  then  tilted  until  a 
part  of  the  rice  spilled  over  the  lower  edge  of  the  frame,  leaving  an  in- 
clined surface  which  was  the  angle  of  repose  for  that  particular  sample. 
The  inclined  surface  was  measured  by  means  of  a  plumb  bob  and  pro- 
tractor. The  angle  of  repose  was  determined  for  the  most  common  var- 
iety of  rice,  Blue  Rose,  and  also  for  Rexoro,  which  is  typical  of  the  long 
grain  rices. 

It  was  found  that  angle  of  repose  is  greatly  influenced  by  moisture 
content,  especially  when  it  exceeds  16  to  17  per  cent.  At  higher  mois- 
tures it  increases  very  rapidly.  The  values  given  in  the  following  table 
are  for  rice  with  14  per  cent  moisture. 

The  results  obtained  were  very  consistent  and  for  the  same  sample 
seldom  varied  more  than  plus  or  minus  one  per  cent  from  the  mean. 

Angle  of  Repose  for  Rice 


Variety 


Blue  Rose 
Rexoro 


Angle  of  Repose, 
Degrees 


36 
34 


Coeff.  of  Friction 
of  rice  on  rice 
(tan.  of  angle) 


0.727 
0.675 


Coefficient  of  Friction 

The  coefficient  of  friction  («)  of  rice  on  various  bin  materials  is 
of  particular  importance  to  the  bin  designer  because  of  its  influence  on 
bin  pressures,  and  also  on  the  required  slope  for  hopper  bottoms  and  any 
spouting  to  and  from  the  bin  proper. 

The  method  used  to  determine  the  coefficient  of  friction  was  essen- 
tially the  same  as  that  for  determining  the  angle  of  repose,  except  that  a 
sample  of  the  bin  material  to  be  tested  was  first  placed  between  the 
wooden  frame  and  the  tilting  table  top.  The  bin  material  was  fixed  to 
the  table  top  but  the  frame  and  contents  were  left  free.  The  rice  was 
carefully  poured  into  the  frame  and  leveled  even  with  the  top  edges. 
The  table  was  tilted  until  the  angle  was  reached  at  which  gravity  over- 
came the  frictional  force  between  the  rice  and  bin  material,  and"  move- 
ment began  down  the  slope. 

It  was  found  that  additional  weight  placed  on  the  top  surface  of  the 
rice  had  no  significant  effect  on  the  angle  at  which  movement  began. 
This  is  to  be  expected,  as  the  coefficient  of  friction  is  independent,  within 
reasonable  limits,  of  pressure  per  unit  area. 
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Coefficient  of  Friction  for  Rice  of  14%  Moisture  Content 


Blue  Rose  Rexoro 

Rice  on  flat  galvanized  iron    0.402-0.414  0.447-0.449 

Rice  on  concrete  (smooth  finish)    0.516-0.531  0.461-0.473 

Rice  on  wood  (plywood,  across  grain)    0.495-0.500  0.530-0.542 

Rice  on  wood  (plywood,  with  grain)    0.435-0.440  0.500-0.506 

Rice  on  wood  (cobbed  wall)    0.583-0.613   


I! 
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Ratio  of  Lateral  to  Vertical  Pressures 

The  ratio  of  lateral  to  vertical  pressure  (^)  for  rice  was  determined 
with  a  small  model  bin  two  feet  deep  and  one  square  foot  in  cross- 
sectional  area.  The  bin  was  equipped  with  hydraulic-type  pressure  gauges 
at  the  side  and  bottom.  When  vertical  pressure  was  applied  at  the  top 
surface  of  the  rice,  the  resultant  pressure  at  the  bottom  and  side  could 
be  determined  by  measuring  the  increased  height  of  the  water  columns 
connected  to  the  respective  gauges. 

A  series  of  tests  was  made  using  gradually  increased  loadings  up  to  a 
maximum  of  868  pounds,  which  was  the  practical  limit  with  the  equip- 
ment being  used.  Figure  1  shows  that  ^  increases  very  rapidly  at  low 
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Figure  1.  —  Load  pressures  of  rough  rice  in  bins. 

pressures,  but  soon  reaches  and  maintains  a  constant  level  for  the  re- 
mainder of  the  range  of  pressure  applied. 

In  examining  the  graph  shown  in  Figure  1  it  is  noted  that  only  about 
27  per  cent  of  the  total  vertical  load  was  transmitted  through  the  two- 
foot  column  of  rice  to  the  bottom  gauge.  This  surprising  result  was  veri- 
fied by  several  tests  in  which  the  walls  of  the  bin  were  supported  separ- 
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ately  from  the  floor,  while  the  bin  bottom  only  rested  on  a  platform 
scale.  This  experiment  also  checked  the  accuracy  of  {he  pressure  gauge, 
in  that  the  pressure  indicated  by  the  water  column  checked  very  closely 
with  the  actual  pressure  as  shown  by  the  platform  scale. 

General  Requirements  of  Rough  Rice  Storage  Bins 
A  bulk  storage  system  for  rice  must  have  a  sufficient  number  of  bins 
to  store  each  variety  separately.  Since  the  average  rice  grower  will  ordi- 
narily grow  as  many  as  four  different  varieties,  to  spread  his  harvesting 
season  over  a  longer  period,  a  minimum  of  four  bins  is  required  in  the 
most  simple  system.  Where  an  artificial  drier  is  used,  additonal  work  bins 
are  needed  for  storage  of  partially  dried  rice.  As  a  general  rule  from  ten 
to  fourteen  bins  should  be  provided  where  the  total  capacity  does  not 
exceed  10,000  barrels. 

The  most  popular  rice  combines  now  in  use  have  a  maximum  daily 
harvesting  capacity  of  about  250  to  300  barrels.  Combined  rice  must  be 
artificially  dried,  and  it  is  common  practice  to  dry  the  rice  from  two  to 
four  separate  times  on  consecutive  days.  It  is  believed  that  one  combine 
will  have  sufficient  capacity  for  the  average  rice  grower  in  Louisiana. 
Where  this  is  the  case  four  working  bins  should  be  provided,  each  of 
about  250  to  300  barrels  capacity. 

The  commercial  rice  driers  now  available  require  a  space  about  16 
feet  by  22  feet  by  40  feet  high.  To  accommodate  a  drier  of  this  height 
the  work  house  (part  of  structure  in  which  drier  and  elevators  are  located) 
must  be  about  50  feet  in  height.  Where  a  work  house  of  this  height  is 
used,  it  is  economical  to  construct  the  storage  bins  a  minimum  of  30  feet 
deep  rather  than  of  less  depth  and  greater  cross-section,  thus  simplify- 
ing to  some  extent  the  conveying  system. 

Since  the  rice  must  be  frequently  moved  the  labor  required  for  this 
should  be  reduced  to  a  minimum.  All  bins  should  be  hoppered  at  the 
bottom  so  they  will  empty  entirely  by  gravity.  For  dry  rice  a  45  degree 
slope  is  satisfactory  where  the  valley  angle  is  lined'  with  smooth  tin. 
For  bins  which  will  handle  damp  rice,  such  as  the  working  bins,  the 
hopper  slope  should  be  increased  to  60  degrees. 

Rice  is  a  granular  material.  The  pressures  exerted  by  it  when  stored 
within  a  bin  do  not  follow  the  laws  of  fluid  pressure.  In  order  to  check 
the  laboratory  analysis,  gauges  were  installed  in  the  bulk  storage  plant 
of  the  Louisiana  State  Rice  Mill  at  Lake  Charles,  where  there  are  rice 
bins  65  feet  deep.  The  test  bins  were  filled  52  feet  deep  with  Blue  Rose 
five  times  and  Rexoro  three  times.  The  rice  was  all  of  good  quality  and 
had  a  moisture  content  ranging  from  13.9  to  14.2  per  cent.  The  result 
of  these  tests  indicated  that  the  walls  were  carrying  87.2  per  cent  of  the 
total  weight  of  the  contents,  while  only  12.8  per  cent  was  carried  by  the 
bottom  of  the  bins. 

Handling  and  Conveying  Equipment 
The  conveying  and  elevating  equipment  for  a  bulk  handling  plant  is 
very  important  and  deserves  careful  study.  This  equipment  receives  a 
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great  deal  of  use  and  in  any  case  should  have  a  capacity  equal  to  that 
of  the  drier.  For  a  small  bulk  storage  an  8"  x  5"  cup  with  a  9"  auger 
is  about  the  minimum  size.  In  most  installations  where  a  drier  is  used  a 
minimum  of  three  elevators  is  desirable  —  one  for  moving  rice  from 
the  unloading  pit  to  drier  or  bin,  one  from  the  drier  to  bins,  and  an- 
other from  bin  to  drier  or  bin  to  bin.  With  this  arrangement  it  is  possible 
to  unload  rice  from  the  combine  at  the  same  time  other  rice  is  being 
dried.  Where  a  double  row  of  bins  which  are  individually  hoppered  at 
the  center  is  used,  a  fourth  elevator  is  desirable,  which  will  permit 
"loading  out"  rice  into  trucks  or  box  cars  at  the  same  time  other  opera- 
tions are  going  on. 

To  prevent  undue  mixing  of  rice  varieties,  all  elevator  boots  and  con- 
veyors should  be  made  readily  accessible  for  cleaning.  Experienced  rice 
buyers  can  readily  detect  if  there  is  even  a  small  amount  of  another 
variety  mixed  in  the  rice  they  are  buying,  and  usually  they  discriminate 
rather  severely  against  it. 

An  unloading  pit  should  be  provided  for  rice  coming  in  for  storage. 
A  concrete  pit  with  a  ramp  leading  toward  and  away  from  it  makes  a 
good  arrangement.  It  can  be  covered  with  a  grating  and  provided  with 
some  type  of  hoist  for  dumping  the  rice  from  truck  or  trailer.  The  slope 
of  the  hopper  bottom  should  be  a  minimum  of  60  degrees.  Where  a  pit 
is  used,  care  must  be  taken  during  construction  to  insure  a  waterproof  job. 

Combined  rice  often  contains  considerable  foreign  matter  with  a 
high  moisture  content,  such  as  short  lengths  of  straw  and  pieces  of  green 
leaves  and  berries  from  weeds.  This,  if  allowed  to  remain,  may  give 
trouble  by  preventing  a  uniform  flow  of  rice  through  the  drier  and,  later, 
by  tending  to  cause  heating  in  storage.  It  is  advisable  to  use  some  type 
of  cleaning  device  for  removing  this  material.  A  machine  such  as  No.  6 
Monitor  Cleaner  is  of  about  the  right  size  for  the  smaller  storage  plants. 

Fundamentals  of  Rice  Drying 

Combined  rice  normally  contains  about  14  pounds  of  excess  water 
per  barrel,  which  must  be  removed  before  the  rice  can  be  satisfactorily 
stored  or  milled.  This  excess  water  could  be  removed  as  a  liquid  by 
means  of  a  very  powerful  press,  but  this  would  obviously  be  impractical. 
A  more  practical  method  is  to  evaporate  the  excess  moisture  and  remove 
it  as  a  vapor. 

Evaporation  requires  energy  in  the  form  of  heat.  To  evaporate  one 
pound  of  water  from  rice  requires,  in  round  numbers,  about  1,000  BTU 
of  heat,  or  the  total  heat  required  to  dry  one  barrel  of  combined  rice  is 
equal  to  that  required  to  raise  the  temperature  of  about  14,000  pounds 
of  water  one  degree  Fahrenheit.  Nature  supplies  this  same  amount  of 
heat  to  rice  dried  naturally  in  the  shock  in  the  field  from  the  vast 
amount  of  energy  supplied  by  the  sun. 

The  most  practical  method  for  artificially  removing  the  excess  mois- 
ture is  to  pass  warm  air  through  the  damp  rice.  The  heat  from  the  air 
supplies  the  energy  for  evaporation  and  at  the  same  time  tends  to  main- 
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tain  a  greater  vapor  pressure  within  the  rice  grain  than  exists  on  the 
exterior.  This  difference  in  vapor  pressure  largely  governs  the  rate  at 
which  moisture  will  move  from  the  interior  to  the  exterior  of  a  rice  grain. 

Another  important  function  of  the  warm  air  is  to  provide  a  medium 
for  carrying  away  the  water  vapor  liberated  by  evaporation.  The  amount 
of  water  vapor  which  air  can  hold  or  transport  is  governed  by  its  tem- 
perature. A  pound  of  air  which  is  saturated  at  ordinary  atmospheric 
temperature  can  be  made  to  carry  an  additional  amount  of  vapor  equal 
to  what  it  already  has  by  raising  its  temperature  25  to  30  degrees 
Fahrenheit. 

The  humidity  of  the  air  in  South  Louisiana  is  usually  high.  About 
2,000  cubic  feet  of  warm  air  are  required  to  absorb  and  carry  away  one 
pound  of  water  vapor,  or  about  28,000  cubic  feet  are  needed  to  dry  one 
barrel  of  rice. 

There  are  a  number  of  factors  which  govern  the  rate  at  which  water 
can  be  evaporated  from  rice.  Surface  moisture  which  is  present  when  the 
moisture  content  is  high  is  very  easily  removed  as  the  evaporation  takes 
place  from  a  free  water  surface.  Internal  moisture  is  more  difficult  to 
remove,  as  the  diffusion  of  moisture  to  the  surface  is  relatively  slow, 
owing  to  the  dense  kernel  and  somewhat  impervious  hull  of  the  rice 
grain.  The  deviation  of  the  drying  rate  from  the  rate  of  free  evapora- 
tion will  depend  upon  the  time  required  to  bring  the  moisture  to  the 
surface.  Diffusion  of  moisture  to  the  surface  will  be  quite  rapid  at 
first,  but  as  drying  advances,  the  process  becomes  slower  until  a  con- 
dition of  equilibrium  is  reached  and  further  evaporation  ceases.  The 
ultimate  rate  of  drying  is  thus  governed  by  the  rate  of  both  evapora- 
tion and  diffusion. 

To  reduce  the  total  time  for  drying  to  a  minimum  and  thereby 
increase  the  capacity  of  the  drier,  it  is  good  practice  to  expose  rice  to 
drying  air  at  intervals.  After  the  surface  moisture  has  been  evaporated 
the  rice  is  placed  in  storage  for  a  time  until  the  moisture  has  again  be- 
come evenly  distributed  throughout  the  grain.  It  is  then  again  exposed 
to  the  drying  air. 

Since  heat  is  needed  in  drying,  both  to  supply  energy  for  evaporation 
and  to  maintain  a  difference  in  vapor  pressure  which  causes  internal 
moisture  to  diffuse  to  the  surface,  the  drying  air  temperature  should  be 
as  high  as  possible  without  damaging  the  rice.  The  upper  safe  limit  for 
this  temperature  is  probably  about  130  degrees  Fahrenheit. 

Warm  air,  which  supplies  heat  for  drying  and  carries  away  moisture, 
should  be  supplied  at  the  rate  of  350  to  400  cubic  feet  per  minute  for 
each  barrel  of  rice  being  dried.  The  practical  limit  for  the  relative  hu- 
midity of  the  air  leaving  the  drier  is  about  75  per  cent.  To  obtain  uniform 
distribution  of  air  throughout  the  drier  without  excessive  static  pressure 
it  is  important  that  the  lineal  velocity  of  the  air  in  the  ducts  does  not  ex- 
ceed 2,000  feet  per  minute.  When  this  precaution  is  observed,  the  static 
air  pressure  at  the  blower  need  not  exceed  %  inch  water  pressure. 
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Evaporation  requires  heat.  Where  the  heat  is  largely  supplied  by 
warm  air  passing  through  the  rice,  the  greater  the  rate  of  evaporation, 
the  greater  the  drop  of  temperature  between  the  inlet  and  outlet  air. 
The  temperature  of  the  air  will  drop  approximately  8V2  degrees  Fahren- 
heit for  each  grain  of  moisture  absorbed  per  cubic  foot  of  air  measured 
at  70  degrees,  or  0.64  of  a  degree  for  each  grain  absorbed  per  pound  of 
air,  where  no  heat  has  been  lost  to  the  rice  or  drier  itself.  As  the  drying 
rate  decreases,  there  is  less  cooling  of  the  rice  by  evaporation  and  finally 
the  temperature  of  the  rice  and  the  outlet  air  will  increase  and  gradually 
approach  the  temperature  of  the  inlet  air.  These  temperatures  are  the 
best  indication  of  what  is  actually  happening  to  the  rice  in  the  drier 
and  should  be  closely  observed  by  the  drier  operator. 

It  is  recommended  that  the  temperature  of  the  rice  should  not  be 
allowed  to  exceed  110  degrees  Fahrenheit  for  best  drying  results.  This 
temperature  can  be  determined  by  catching  a  sample  of  the  rice  from 
the  drier  in  a  container  and  inserting  the  bulb  of  an  ordinary  laboratory 
thermometer  into  the  interior  of  the  sample. 

Rice  Drying  Instructions 

A.  Start  with  good  quality  rice. 

1.  Rice  should  not  be  chalky,  pecky,  etc. 

2.  Rice  should  be  of  uniform  ripeness.  Overripe  grains  usually  are 
sunchecked. 

3.  Rice  should  be  well  combined  and  have  a  minimum  of  hulled 
grains. 

4.  Rice  should  be  combined  at  22  to  26  per  cent  moisture  content. 

B.  First  drying. 

1.  Begin  within  six  hours  after  combining. 

2.  Dry  for  30-45  minutes  at  130  degrees  Fahrenheit. 

C.  Second  drying. 

1.  Begin  6  to  12  hours  after  completion  of  first  drying. 

2.  Dry  for  20-30  minutes  at  130  degrees  Fahrenheit. 

D.  Third  drying  and  additional  dryings  required  to  reduce  the  moisture 
to  14V2  per  cent. 

1.  Begin  6  to  12  hours  after  completion  of  previous  dryings. 

2.  Dry  for  20  minutes  at  130  degrees  Fahrenheit. 

E.  Last  drying. 

1.  Begin  within  24  hours  after  previous  drying. 

2.  Dry  without  artificial  heat  unless  atmospheric  humidity  is  above 
75  per  cent. 

3.  Dry  until  rice  temperature  is  as  low  as  the  atmospheric  tem- 
perature. 

Low  Yield  of  Head  Rice 

Occasionally  a  lot  of  artificially  dried  rice  is  received  at  l.he  mills 
which  yields  fewer  pounds  of  head  rice  than  is  normal  for  that  variety. 
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Investigation  of  the  reasons  for  the  low  milling  yield  usually  reveals  one 
or  two  causes.  The  rice  kernel  may  be  fractured  in  the  drier  either  by 
too  rapid  drying  with  excessive  heat  or  by  too  rapid  cooling.  In  most 
cases,  however,  where  a  sample  of  the  original  rice  that  was  dried 
naturally  is  available  for  comparison,  it  is  found  that  the  quality  of  the 
rice  was  poor  when  it  first  reached  the  drier. 

The  common  complaint  is  that  the  rice  has  been  stack  burned  by  the 
drier.  Stack  burning  is  occasionally  found  in  artificially  dried  rice  but 
does  not  occur  in  the  drier.  Experimental  work  conducted  by  research 
workers  at  the  University  of  Minnesota*  and  others  shows  that  certain 
molds,  bacteria,  and  fungi  are  almost  invariably  present  on  normal  rice 
grains  even  though  the  rice  has  been  grown  and  harvested  under  ideal 
conditions.  Their  presence  is  entirely  harmless  as  long  as  conditions  are 
unfavorable  for  their  growth.  When  the  moisture  content  exceeds  the 
minimum  for  the  reproduction  of  these  organisms  and  the  temperature 
conditions  are  suitable,  abundant  growth  is  produced.  This  condition 
prevails  when  the  relative  humidity  of  the  air  surrounding  the  rice 
grains  reaches  or  exceeds  about  75  per  cent  at  a  minimum  temperature 
of  about  77  degrees.  Growing  organisms  produce  moisture  and  heat  as 
end  products  of  their  respiration  and  also  excrete  powerful  digestive 
ferments  which  act  on  the  starches,  proteins,  and  fats,  which  are  readily 
available  near  the  bran  layer  of  the  rice  grain. 

The  occurrence  of  stackburn  can  best  be  prevented  by  limiting  the 
length  of  time  between  dryings.  The  practice  of  allowing  the  tempera- 
ture of  rice  to  rise  in  the  bin  is  not  recommended.  The  temperature  of 
dried  rice  should  be  reduced  to  atmospheric  temperature  before  it  is 
placed  in  final  storage. 

Weight  Loss  Due  to  Drying 

When  rough  rice  is  dried  artificially  or  naturally  in  the  shock  in 
the  field,  there  is  always  a  loss  of  weight.  The  loss  of  weight  is  due  to 
the  removal  of  moisture,  and  the  percentage  of  loss  of  weight  due  to 
drying  is  always  greater  than  the  reduction  in  the  percentage  of  moisture. 
This  difference  exists  because  as  the  rice  is  being  dried  there  is  a  con- 
stant change  of  base  in  making  the  moisture  test. 

The  algebraic  calculations  for  the  final  weight  of  a  barrel  of  rice, 
after  drying,  may  be  made  as  follows: 

Final  wt.  =  original  wt.  —  wt.  lost  due  to  drying  (1) 

Wt.  lost  due  to  drying  =  (original  wt.  x  original  %  moisture)  (2) 
—  (final  wt.  x  final  %  moisture) 
As  an  example,  assume  162  pounds  of  rice  are  dried  from  24  per  cent  to 
14  per  cent.  Transposing  these  values  into  equation  (2)  and  then  in  turn 
into  equation  (1),  we  have: 

Final  wt.  =  162  lbs.  —  (162  lbs.  x  0.24  —  final  wt.  x  0.14) 
Final  wt.  =  162  lbs.  —  38.88  +  0.14  final  wt. 
Final  wt.  =  162  -  38.88  =  143.16  pounds. 

 0.86 

*Max  Milner,  Minnesota  Agricultural  E"  .criment  Station. 
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Note  that  in  this  case  the  reduction  in  moisture  is  10  per  cent  while  the 
reduction  in  weight  due  to  drying  is  11.63  per  cent. 

Another  form  of  the  same  equation  which  is  more  easily  remem- 
bered is  as  follows: 

Final  wt.  =  original  wt.  x  original  %  dry  matter 

final  %  dry  matter 
Final  wt.  =  162  lbs,  x  (100%  -  24%)  =  162  x  76%  =  143.16  lbs. 
(100% -14%)  86% 

In  addition  to  the  weight  lost  due  to  drying  there  is  usually  some 
loss  due  to  the  blowing  out  of  small  particles  of  broken  grains,  dust,  and 
hulls.  Where  the  rice  is  cleaned  during  the  drying  process  additional 
straw,  weed  seeds,  and  foreign  material  are  removed  and  the  total  weight 
loss  may  be  as  much  as  2  per  cent  for  each  per  cent  of  moisture  removed 
by  the  drier.  The  average  weight  loss  on  over  69,000  barrels  of  rice  dried 
at  the  Crowley  Rice  Drier  Co-op.,  Inc.,  Crowley,  Louisiana,  during  the 
1945  drying  season  was  9V2  per  cent. 

Cleaning  Combined  Rice  Refore  Drying 

Combined  rice  usually  contains  varying  amounts  of  straw,  grass, 
weed  seeds,  etc.,  which  add  considerably  to  the  total  moisture  of  the 
sample.  As  an  example,  moisture  tests  made  on  an  exceptionally  dirty  lot 
of  rice  showed  the  average  moisture  to  be  37V2  per  cent.  The  rice  only 
was  then  removed  by  hand  from  the  same  sample  and  it  was  found  to 
contain  only  22  per  cent  moisture.  The  wet  foreign  material  in  combined 
rice  not  only  cuts  down  on  the  capacity  of  the  drier,  but  also  interferes 
with  the  uniform  flow  of  the  rice  in  the  drier,  bins,  and  conveying  system. 

Combined  rice  which  has  not  been  dried  is  difficult  to  clean.  Many 
of  the  weed  seeds  will  pass  through  the  same  size  screen  opening  as  rice, 
and  when  wet  are  too  heavy  to  be  removed  by  air.  One  of  the  greatest 
problems  is  to  obtain  sufficient  cleaning  capacity  in  barrels  per  hour 
without  excessive  cost  for  cleaning  equipment. 

A  coarse  screen  is  probably  the  best  for  removing  the  larger  pieces  of 
straw  and  other  material  which  interfere  with  the  uniform  flow  of  rice. 
One  of  the  best  commercial  cleaners  observed  uses  a  revolving  screen 
cylinder  for  removing  the  larger  pieces  and  an  air  blast  for  the  smaller 
and  lighter  dust,  chaff,  hulls,  etc. 

When  rice  is  artificially  dried,  a  great  deal  of  dust  is  produced.  This 
is  because  the  rice  hulls  and  other  foreign  matter  are  more  porous  or 
smaller  than  the  rice  kernel  itself  and  become  very  dry  and  brittle.  The 
transferring  of  rice  from  bin  to  drier  and  return  causes  these  brittle  pieces 
to  break  up  into  smaller  pieces.  Some  varieties  of  rice  such  as  Blue  Rose 
have  a  fuzz  on  their  hull  which  when  dry  is  easily  rubbed  off. 
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Screen  Analysis  of  Dust  Obtained  at  the  Crowley  Rice  Drier 
Co-op.,  Inc.,  Crowley,  La. 

Sample  A.   Settled  dust  from  ledges  near  drier. 

Sample  B.    Settled  dust  deposited  by  air  currents  only. 

Sample  A  Sample  B 

™ro"§h  325  mesh  25.3%  49.7% 

?nn  '  ^  meSu  T2%  18.4% 

Under  65  mesh  39.2%  4.6% 

Dust  Control  in  the  Drying  Plant 

To  avoid  much  of  the  annoyance  and  inconvenience  of  dust,  it  is 
recommended  that  all  driers  be  enclosed.  The  drier  enclosure  should  be 
large  enough  to  act  as  a  settling  chamber  to  remove  the  heavier  particles 
of  dust  from  the  air  stream.  The  exhaust  opening  from  the  drier  enclosure 
should  always  have  an  area  at  least  equal  to  the  total  area  of  the  blower 
outlets  leading  into  the  enclosure.  This  is  necessary  to  avoid  back  pres- 
sure on  the  blower. 

Where  better  separation  of  dust  from  the  drier  air  is  necessary  than 
is  possible  with  a  simple  settling  chamber,  an  air  washer  is  recommended. 
The  greatest  factor  in  the  elimination  of  dust  in  an  air  washer  is  a 
pioperly  designed  scrubbing  surface  wetted  and  washed  down  with  low 
pressure  water  sprays.  The  air  flowing  through  the  washer  should  be 
divided  by  the  scrubbing  plates  into  as  narrow  layers  as  practical  in 
order  that  as  great  a  contact  surface  as  possible  may  be  secured,  and  so 
that  the  dust  particles  in  the  air  will  have  a  relatively  small  distance 
to  travel  before  coming  in  contact  with  a  wetted  surface.  In  addition 
to  the  scrubbing  plates,  it  is  advisable  to  provide  a  chamber  with  water 
spray  so  arranged  that  the  spray  is  directed  toward  the  plates  and  in  the 
direction  of  the  air  flow.  The  water  should  be  supplied  with  a  settling 
tank,  through  which  the  spray  water  is  recirculated  to  remove  dust  par- 
ticles. Provision  should  be  made  for  quickly  draining  and  refilling  the 
settling  tank,  as  this  must  be  done  periodically.  A  centrifugal  pump  is 
used  to  circulate  the  spray  water. 

A  source  of  much  of  the  dust  in  a  drying  plant  is  the  elevator  dis- 
charge of  partially  dried  rice  into  the  receiving  hopper  of  the  drier.  Most 
of  this  dust  and  larger  foreign  material  such  as  dry  straw  can  be  removed 
here  by  passing  the  rice  through  an  aspirator. 

Another  source  of  dust  is  at  the  discharge  of  the  drier.  This  dust 
is  produced  by  the  movement  of  the  rice  in  passing  through  the  drier. 
Since  it  is  very  dry  and  consists  mostly  of  very  small  particles  it  is 
easily  removed  by  air.  In  most  cases  a  suction  applied  to  the  discharge 
spout  leading  from  the  drier  to  the  elevator  will  be  sufficient. 

Where  dust  is  systematically  removed  from  the  rice  at  the  locations 
mentioned,  it  docs  not  have  a  chance  to  accumulate.  Bv  placing  covers 
on  the  conveyors  most  of  the  remaining  dust  is  prevented  from  escaping. 
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Where  complete  dust  control  is  necessary  or  desired  the  recommen- 
dations given  in  U.  S.  D.  A.  Department  Bulletin  1373,  "Dust  Control 
in  Grain  Elevators,"  will  be  found  very  helpful. 

Another  very  good  reference  on  dust  control  is  Engineering  Service 
Department  Bulletin  No.  DC-200A,  which  can  be  obtained  from  the 
Mill  Mutual  Fire  Prevention  Bureau,  400  West  Madison  Street,  Chicago, 
Illinois 

Those  interested  in  the  explosive  properties  of  rice  dust  are  referred 
to  U.  S.  D.  A.  Technical  Bulletin  No.  490,  "Explosibility  of  Agricultural 
and  Other  Dusts  as  Indicated  by  Maximum  Pressure  and  Rates  of 
Pressure  Rise,"  or  they  may  obtain  more  recent  information  by  writing 
direct  to  Mr.  Hylton  R.  Brown,  Senior  Engineer,  U.  S.  Department 
of  Interior,  Bureau  of  Mines,  Eastern  Experiment  Station,  College  Park, 
Maryland. 

Moisture  Testers 

The  principal  advantage  of  the  electric  type  testers  is  in  the  rapidity 
with  which  tests  can  be  made.  For  this  reason  they  are  very  popular 
with  rice  drier  operators,  who  need  to  know  at  all  times  the  approxi- 
mate moisture  content  of  each  lot  of  rice.  These  testers  have  been  cali- 
brated with  clean  rice  of  uniform  moisture  content,  and  when  testing 
such  rice  are  very  accurate.  Wet  combined  rice  is  seldom  uniform  in 
moisture  content  and  usually  contains  varying  amounts  of  weed  seed  of 
high  moisture  content,  which  makes  it  very  difficult  to  obtain  a  true 
average  moisture  reading.  Rice  which  has  just  passed  through  a  drier 
is  not  of  uniform  moisture  throughout  the  entire  grain,  and  unless  allow- 
ance for  this  is  made  the  true  moisture  is  not  obtained.  For  this  reason 
some  drier  operators  have  been  led  to  believe  that  moisture  content 
of  rice  changes  appreciably  while  in  the  bin  between  dryings. 

The  Brown-Duvel  tester,  if  properly  operated,  will  give  the  true 
moisture  of  a  sample  of  rice  regardless  of  foreign  matter,  temperature 
of  the  rice,  or  uniformity  of  drying.  The  principal  disadvantage  of  this 
tester  is  that  about  30  minutes  is  required  to  complete  a  moisture  test. 
Complete  instructions  for  the  operation  of  this  tester  are  given  in 
U.  S.  D.  A.  Bulletin  No.  1375D,  "The  Brown-Duvel  Moisture  Tester  and 
How  to  Operate  It." 

All  types  of  moisture  testers  are  calibrated  and  checked  by  oven  dry- 
ing a  part  of  the  sample  being  tested.  This  method  is  extremely  accurate 
and  is  standard  for  all  types  of  moisture  tests,  but  requires  considerable 
time.  Information  on  the  procedure  for  making  this  type  of  test  is  given 
in  U.  S.  D.  A.  Agricultural  Marketing  Service,  Service  and  Regulatory 
Announcement  No.  147,  "Air-oven  and  Water-oven  Methods  Specified 
in  the  Official  Grain  Standards  of  the  United  States  for  Determining  the 
Moisture  Content  of  Grain." 

Seed  Rice  Drying 

Seed  rice  may  be  dried  artificially  without  damage  to  the  germina- 
tion. Very  good  results  have  been  obtained  in  experimental  work  by 
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continually  rotating  the  seed  rice  from  bin  to  drier  and  then  to  another 
bin  until  dry.  An  inlet  air  temperature  of  120  degrees  Fahrenheit  and  a 
20-minute  drying  period  were  used.  This  method  of  drying  reduces  the 
capacity  of  the  drier  somewhat  but  eliminates  the  possibility  of  mold 
or  fungus  attacking  the  germ  of  warm  damp  rice  while  in  the  bin  be- 
tween drying  periods. 

Before  drying  a  lot  of  seed  rice  it  is  extremely  important  that  the 
drier,  bins,  and  conveying  system  be  thoroughly  cleaned  in  order  that 
there  will  be  no  mixing  with  other  varieties.  The  seed  rice  drier  should 
be  of  a  self-cleaning  type.  The  bins  should  be  free  of  projections  or 
ledges  on  the  interior,  and  the  elevator  boots  easily  cleaned.  Screw  con- 
veyors can  be  cleaned  with  a  small  portable  electrically  driven  hand 
blower.  The  dust  covers  are  removed,  and  with  the  conveyor  running, 
cleaning  is  started  at  the  receiving  end  and  proceeds  to  the  discharge  end 
As  rice  is  piled  up  by  the  blast  of  the  blower,  the  next  conveyor  flight 
picks  it  up  and  carries  it  to  the  discharge  end. 

Heat  Supply  For  Drier 

The  amount  of  heat  required  for  warming  the  air  used  by  a  rice 
drier  depends  upon  the  initial  temperature  and  moisture  content  of  the 
air.  The  approximate  quantity  of  heat  required  to  raise  the  temperature 
of  one  pound  of  air  and  its  moisture  one  degree  Fahrenheit  is  about 
0.246  BTU  per  pound  of  the  mixture,  or  about  18.1  BTU  per  1000  cubic- 
feet  of  air. 

The  average  mean  temperature  in  the  Crowley,  La.,  area  during 
August,  September,  and  October  is  about  77  degrees  Fahrenheit.  Assum- 
ing 77  degrees  Fahrenheit  initial  temperature,  130  degrees  maximum 
temperature,  and  with  no  heat  loss,  a  total  of  about  one  BTU  of  heat  is 
required  per  minute  for  each  cubic  foot  of  air  used  by  the  drier. 

To  take  care  of  lower  initial  air  temperature,  heat  losses,  and  periods 
of  above  average  humidity,  it  is  recommended  that  enough  heating 
capacity  be  provided  to  supply  about  two  BTU  per  minute  for  each 
cubic  foot  of  air  used. 

The  most  satisfactory  source  of  heat  for  a  rice  drier  is  natural  gas  or 
butane  gas.  Gas  burners  are  relatively  inexpensive  and  are  easily  reg- 
ulated to  maintain  a  desired  air  temperature.  Because  a  clean  flame  is 
produced,  the  burner  can  be  directed  toward  the  inlet  to  the  blower  and 
the  products  of  combustion  allowed  to  pass  through  the  drier. 

Gross  Heating  Value  of  Various  Fuels 

Natural  gas   _____     1,000  BTU  per  cu.  ft. 

Commercial  butane    21,180  BTU  per  pound 

102,600  BTU  per  gallon 

Commercial  propane    21,560  BTU  per  pound 

91,500  BTU  per  gallon 

Gasoline    21,050  BTU  per  pound 

129,000  BTU  per  gallon 
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Kerosene 


20,000  BTU  per  pound 
135,000  BTU  per  gallon 


As  a  safety  precaution  each  burner  installation  should  be  equipped 
with  a  solenoid  valve  in  the  gas  line.  During  normal  operation  the  solen- 
oid valve  is  held  open  by  electrical  energy  from  the  same  circuit  which 
drives  the  blower  motor.  It  should  be  wired  so  that  in  case  of  current 
failure  the  valve  is  automatically  closed  and  remains  closed  until  man- 
ually opened  by  the  drier  operator. 

Experimental  Work  on  Drying  Plants 

Preliminary  work  on  the  requirements  of  an  inexpensive  individual 
type  farm  rice  drier  was  begun  during  the  1943  rice  harvest  season.  At 
that  time  experiments  were  conducted  and  data  collected,  on  a  full  sea- 
son's drying  results,  at  an  existing  plant  owned  and  operated  by  Webster 
Todd  and  Donald  Todd  near  Holmwood,  Louisiana.  The  results  of  the 
first  season's  research  provided  valuable  information  on  the  drying  con- 
ditions which  must  be  maintained  in  a  drier  to  ensure  a  maximum  yield 
of  head  rice. 

Following  the  1943  harvest  season,  work  on  the  design  of  a  drier  was 
begun.  The  following  principles  were  kept  in  mind: 

1.  With  optimum  drying  conditions  known  and  maintained  in 
the  drier,  each  grain  of  rice  should,  as  far  as  is  mechanically 
practical,  be  uniformly  exposed  to  those  same  drying  condi- 
tions. 

2.  The  drier  should  be  easy  to  fabricate  with  standard  types 
and  sizes  of  materials  most  readily  available. 

3.  The  drier  should  be  easily  constructed  without  an  elaborate 
set  of  tools  and  equipment. 

4.  The  drier  should  be  entirely  self-cleaning,  making  it  suit- 
able for  the  drying  of  seed  rice. 

5.  The  drier  should  be  of  a  size  suited  to  the  needs  of  the  small 
grower. 

The  first  experimental  drier  was  built  during  the  summer  of  1944. 
The  construction  of  the  drier  is  best  shown  by  referring  to  Figure  2,  a  pic- 
ture of  a  one-fourth-scale  model  of  the  drier,  and  to  Figures  3  and  4. 
During  the  early  part  of  the  1944  harvest  season,  it  was  installed  on  the 
farm  of  John  Baker  and  Floyd  Baker  near  Gueydan,  Louisiana.  The 
picture  of  the  scale  model  shows  one  side  of  the  inlet  air  duct  constructed 
from  transparent  plastic  material.  In  the  large  model  this  was  replaced 
with  %-inch  plywood. 

Four  300-barrel-capacity  round  tanks  of  light  gauge  steel  construc- 
tion were  used  for  working  bins.  A  receiving  hopper  for  wet  rice,  two 
elevators,  and  necessary  screw  conveyors  were  provided.  Heat  for  the 
drier  was  supplied  by  a  homemade  burner  using  natural  gas.  A  7%  H.P. 
electric  motor  supplied  all  of  the  power  for  the  elevators  and  conveyors. 
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,  .  ,         Figure  2.  —  Picture  of  a  one-fourth-scale  model  of  the  drier. 

:.fVf///  f  :■:!  '(    /  /     -;  /  '  •  '  ■     •     '  '  V  /    r  :  <   v  fn 

About  10,000  barrels  of  rice  were  dried  that  season  at  a  cost  of  18 
cents  per  barrel.  The  total  cost  of  the  plant  was  estimated  at  $5,500. 

As  a  result  of  the  research  at  Gueydan,  a  second  drying  plant  was 
erected  the  following  year  by  Remy  Robert  and  Bros,  at  Burnside,  Lou- 
isiana, as  shown  in  Figure  5.  The  drier  is  of  the  same  design  shown  in 
Figures  3  and  4,  except  that  it  is  larger  and  of  steel  construction.  Plans 
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Figure  3.  —  Exploded  isometric  view  of  rice  drier. 
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Figure  5.  —  Rice  drier  and  storage  of  Remy  P.  Robert  and  Bros.,  Burnside,  La. 

for  the  drier,  elevators,  conveying  system,  bins,  and  layout  of  the  com- 
plete plant  were  supplied  by  the  Experiment  Station.  In  order  to  test 
out  the  feasibility  of  using  steel  bins  for  storage  of  rice,  a  test  was  made 
in  cooperation  with  Remy  P.  Robert. 

Approximately  200  barrels  of  Blue  Rose  rice  were  combined,  dried 
and  put  into  a  round  cylindrical  steel  bin  11  feet  4  inches  in  diameter 
with  a  conical-shaped  hopper  on  November  28,  1945.  This  rice  was  not 
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disturbed  during  the  storage  period  and  was  in  good  condition  when 
removed  on  April  15,  1946.  Results  of  this  test  indicate  that  steel  bins  are 
satisfactory  for  the  storage  of  rice,  as  shown  bv  data  in  the  following 
table.  '  & 


Temperature  and  Moisture  Data 

on 

Rice 

Stored  in 

Steel 

Bin 

Thermocouple 

1945 

1946 

Location 

11-28 

12-1012-18  1-4 

1-17 

2-1 

2-19 

3-8 

4-15 

Center, 

6  ft.  below  surface 

Temperature  in 

degrees  F. 

69 

64 

58 

54 

54 

52 

55 

61 

Center, 

3  ft.  below  surface 

96 

71 

66 

58 

56 

55 

53 

54 

62 

Center, 

3  in.  below  surface 

91 

70 

58 

58 

44 

49 

55 

61 

68 

4  ft.  from  side, 

3  in.  below  surface 

77 

79 

58 

58 

47 

54 

63 

64 

71 

3  in.  from  side, 

3  in.  below  surface 

95 

57 

47 

56 

52 

57 

65 

64 

70 

Air 

6  ft.  above  rice 

81 

50 

57 

68 

53 

60 

64 

64 

74 

Sample  Moisture  in  per  cent  determined  by  oven  drvins 

Location 


Center, 

3  in.  ibelow  surface  17.47  16.82  15.68  15.30  15.56  14.78  14.31 

3  in.  from  side, 

3  in.  below  surface  17.12  16.72  16.15  15.63  15.68  14.99  14.54 


3  in.  from  side, 

36  to  48  in.  below  surface  16.02  15.80  14.63  14.78  14.15  14.07 

Bottom  outlet  gate    13.80  13.02  13.48  12.80  12.70 


The  following  bill  of  material  gives  the  materials  from  which  a 
farmer  can  fabricate  the  drier  easiest.  If  plywood  is  not  available,  tongue 
and  grooved  dressed  lumber  can  be  substituted.  The  entire  drier  can  be 
and  has  been  built  of  sheet  iron,  angles,  rods,  and  piping;  its  construc- 
tion, however,  requires  tools  and  machine  for  working  steel  not  found 
on  many  farms. 

Bill  of  Material  for  Building  Small  Grain  Drier* 

7  sheets— 4'  x  8'  plywood,  %"  thick,  5-ply,  for  ends  and  sides 
24  pes.    —dressed  lumber,  1"  x  10"  x  12',  for  inverted  sections 

8  pes.    —dressed  lumber,  1"  x  4"  x  12',  for  supporting  ends  of  inverted 

sections 

1  pc.     —dressed  lumber,  1"  x  10"  x  12',  for  supporting  lower  row  of 

inverted  sections 

2  pes.    —dressed  lumber,  1"  x  3"  x  12',  for  braces 

4  sheets— 4'  x  8',  20  gauge  galvanized  sheet  metal,  for  air  duct  from 
blower  to  drier 

8  ft.      —  Vs"  x  1"  strap  iron,  for  attaching  metal  air  duct  to  blower 
6  —round  rods  %"  x  4'6",  threaded  at  each  end  and  with  nuts  and 

washers 
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6  sheets — 4'  x  10',  28  gauge  galvanized  sheet  metal,  for  covering  inverted 
sections  (Use  leftovers  to  cover  boards  in  discharge  feed  roller 
section) 

Receiving  Hopper 

4  sheets— 4'  x  8'  plywood,  %"  thick,  5-ply 


36  ft.      — %"  x  1"  strap  iron,  for  reinforcing  hopper  and  attaching  to 
drier 

Discharge  Feed  Roll  Section 

1  pc.  — dressed  lumber,  4"  x  8"  x  8' 
1  pc.     — dressed  lumber,  1"  x  8"  x  12' 

1  pc.     — dressed  lumber,  1"  x  4"  x  12' 

3  pes.  — pipe,  60"  long,  V  outside  diameter 
18  —iron  straps,  %"  x  1%"  x  4'0" 

6  — washers,  1%"  size 

4  — sprockets,  5"  diameter,  1"  bore 
96  in.     — chain  for  sprockets 

2  pes.    — sheet  iron,  %"  x  5%"  x  4'6" 

Discharge  Hopper 

2  sheets — 3'  x  8',  20  gauge  galvanized  metal 
100  —stove  bolt  and  nuts,  3/16"  x  %" 

Base  of  Drier 

3  pes.    — dressed  lumber,  6"  x  6"  x  12',  for  legs  of  base  and  horizontal 

supporting  members 

4  pes.    — dressed  lumber,  2"  x  6"  x  12',  for  braces 

Miscellaneous  Items 

200  —wood  screws,  No.  15,  3" 

100  —wood  screws,  No.  10,  1W 

100  — wood  screws,  No.  8,  %" 

5  lbs.  — small  nails,  for  tacking  sheet  metal  to  inverted  sections 
75  — lag  screws,  %"  x  4" 

1  — blower,  similar  to  Type  BC-40  manufactured  by  ILG  Electric 
Company,  304  Natchez  Bldg.,  New  Orleans,  Louisiana 

1  — speed  reducer,  similar  to  D.  O.  James  Type  "27-H"  Worm  Gear 

Speed  Reducer,  Size  27H,  ratio  108.00  to  1.  Sold  by  F.  N.  John- 
son, Inc.,  American  Bank  Bldg.,  New  Orleans,  La. 

1  —electric  motor,  2  H.P.,  1750  RPM,  for  blower 

1  — electric  motor,  %  H.  P.,  1750  RPM,  for  speed  reducer 

1  — butane  tank,  100  gallon  size  or  larger 

2  —gas  burners,  200,000  BTU/hr.  ea.  Plans  available  from  La.  Agr. 

Exp.  Sta. 

1  — old  55  gal.  oil  drum,  open  at  ends.  Use  as  duct  for  heated  air  at 

inlet  to  blower.  Do  not  attach  to  blower. 

2  —thermometers,  20-220  °F.  range 

2  — belt  and  bucket  elevators.  Plans  available  from  Michigan  State 
College,  Agr.  Exp.  Sta.,  East  Lansing,  Michigan.  Circular  Bul- 
letin 193,  "The  Michigan  Vertical  Cup  Type  Elevator  for  Small 
Grain." 


*  This  list  gives  material  of  standard  sizes.  In  some  cases,  it  will  have  to  be  dressed  down 
to  conform  to  the  sizes  called  for  in  the  blueprints. 
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Cost  and  Utilization  of  Power  and  Equipment  on 
Farms  in  the  Mississippi  River  Delta 
Cotton  Area  of  Louisiana 


Frank  D.  Barlow,  Jr.,  and  Leo  J.  Fenske1 

INTRODUCTION 

The  South  has  lagged  behind  the  Corn  Belt  and  other  areas  of  the 
United  States  in  the  rate  at  which  tractor  power  has  displaced  horse  and 
mule  power.  The  main  reason  for  this  is  that  the  production  of  intensive 
labor  crops  like  cotton,  tobacco,  peanuts,  and  sweet  potatoes  does  not 
lend  itself  readily  to  complete  mechanization.  In  addition  the  high  ratio 
of  farm  people  to  physical  resources  has  been  a  retarding  factor.  In 
recent  years,  however,  an  increase  in  non-farm  employment  opportunities 
at  attractive  wages  has  resulted  in  higher  wages  for  labor  on  farms  and 
advancements  in  the  mechanization  of  nearly  all  farm  operations.  The 
government  control  programs  that  reduced  or  curtailed  acreages  of  such 
cash  crops  as  cotton,  tobacco,  and  peanuts,  has  stimulated  greater  diversi- 
fication throughout  the  southern  region  and  encouraged  the  trend 
toward  more  extensive  farming  systems  and  crops  that  were  readily 
adaptable  to  mechanized  methods. 

The  first  tractors  were  used  in  the  delta  about  1915,  but  numbers  did 
not  increase  very  rapidly  until  in  the  late  1920's  when  the  general-pur- 
pose-type tractor  was  developed.  The  introduction  of  rubber  tires  on 
tractors,  and  the  all-round  improvement  in  both  tractors  and  tractor 
equipment  made  tractors  more  versatile  as  a  source  of  power.  The  trend 
toward  farm  mechanization  has  been  very  rapid  during  the  war  period, 
as  is  evidenced  by  the  increase  in  tractor  numbers  from  1940  to  1944 
(Table  1).  The  general  acceptance  of  mechanized  methods  in  recent 
years  and  the  anticipated  improvement  and  development  of  new  me- 
chanical techniques  during  the  next  few  years,  suggest  the  need  for 

i  Louisiana  Agricultural  Experiment  Station  and  Bureau  of  Agricultural  Eco- 
nomics, respectively. 
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Figure  1. — Location  of  the  area. 


TABLE  1.   Number  of  tractors  on  farms  in  the  Mississippi  River  Delta  Cotton  Area,  1930-441 


Parish 

1930 

1940 

1942 

1944 

55 

112 

148 

181 

Concordia  

47 

181 

350 

379 

East  Carroll  

65 

176 

352 

355 

Franklin  

54 

247 

600 

658 

Madison  

67 

234 

265 

318 

Morehouse  

44 

122 

321 

325 

58 

109 

250 

295 

Richland  

39 

156 

300 

342 

108 

221 

525 

534 

West  Carroll  

14 

153 

375 

380 

Total  

551 

1711 

3486 

3767 

Source:  U.S.  Census.  Data  for  1942  and  1944  were  compiled  from  AAA  farm  plans  and  rationing 
certificates. 

4 


specific  information  on  the  cost  and  utilization  of  alternative  power 
systems.  r 

A  study  of  farm  power  and  equipment  in  relation  to  the  organization 
ot  farms  as  it  affects  profitable  crop  combinations  was  made  in  the  Mis- 
sissippi River  Delta  Cotton  Area  of  Louisiana  in  the  spring  of  1945  This 
bulletin  presents  the  results  obtained  that  relate  to  the  cost  and  utiliza- 
tion of  power  and  equipment  on  delta  farms.  The  subject  matter  is 
organized  around  the  following  main  topics:  (1)  cost  and  utilization  of 
,  tractor  power,  (2)  cost  and  utilization  of  animal  power,  (3)  cost  and 
utilization  of  complementary  tractor  and  workstock  equipment,  (4)  rates 
of  performing  farm  operations  with  mechanical  and  animal  power  sys- 
tems, (5)  a  comparison  of  man  labor  and  power  utilization  in  crop 
production  with  mechanical  and  animal  power,  and  (6)  the  problem  of 
reducing  power  and  equipment  costs. 

The  farm  mechanization  survey  was  conducted  in  East  Carroll,  Madi- 
son, and  Tensas  Parishes,  which  are  within  the  boundaries  of  the  type-of- 
farmmg  area  commonly  known  as  the  Mississippi  River  Delta  Cotton 
Area.  It  is  believed  that  the  data  obtained  from  this  survey  are  reason- 
ably applicable  throughout  the  other  parishes  of  this  area  and  also  to  the 
Red  River  Delta  Cotton  Area  in  the  northwestern  part  of  the  state  The 
area  surveyed  and  the  area  for  which  the  results  are  partially  applicable 
are  outlined  in  Figure  1. 

Sampling  Procedure 

The  delta  cotton  areas  have  long  been  characterized  by  the  plantation 
system  and  a  relatively  large  number  of  small  independent  family-oper- 
ated farms.  As  a  rule  the  large  plantations  are  concentrated  along  the 
river  or  bayou  fronts  on  the  most  desirable  delta  soils.  Small  farms  are 
interspersed  among  the  plantations  but  tend  to  be  concentrated  more 
in  the  back  lands  and  new  ground  areas. 

In  order  to  obtain  a  representative  sample  that  was  statistically  reli- 
able for  the  principal  farming  systems  prevailing  in  the  area,  it  was 
necessary  to  stratify  the  farms  as  to  size.  Four  groups  of  farms  were 
selected  as  follows:  (1)  Small  farms  with  less  than  50  acres  in  crops,  (2) 
farms  with  50-149  acres  in  crops,  (3)  farms  with  150-299  acres  in  crops, 
and  (4)  farms  with  300  acres  or  more  in  crops  but  less  than  1,500  acres  in 
crops.  As  a  rule  plantation  units  with  more  than  1,500  acres  in  crops 
are  not  typical  and  for  this  reason  were  excluded  from  the  survev. 
Within  the  four  groups  120  farms  were  selected  at  random  for  detailed 
study. 

Organization  of  Farms  Surveyed 

The  use  of  land  on  the  farms  surveyed  is  given  in  Table  2.  The 
smaller  farms  had  the  highest  proportion  of  land  area  in  cropland. 
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Approximately  65  per  cent  of  the  total  farm  acreage  on  these  farms  was 
in  cropland,  as  compared  with  47  per  cent  on  farms  in  the  50-149  acre 
group.  In  the  two  large-size  groups  about  40  per  cent  of  the  total  acreage 
was  cropland.  Relatively  less  farm  land  was  idle  on  the  plantations  with 
300  acres  of  cropland  and  over  than  on  farms  in  the  smaller  size  groups. 


TABLE  2.    Land  Use  on  120  Farms  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Land  Use 

Size  of  Farm1 

Less  than  50 

50-149 

150-299 

300  and  over 

 ,  

Average  per  farm: 

acres 

acres 

acres 

acres 

33.1 

91.9 

222.9 

622.0 

3.6 

9.0 

26.7 

15.9 

36.7 

100.9 

249.6 

637.9 

8.0 

21.8 

59.9 

107.2 

4.9 

36.5 

147.9 

405.6 

7.4 

53.8 

167.4 

472.1 

57.0 

213.0 

624.8 

1,622.8 

39 

29 

27 

25 

^ased  on  acres  in  crops. 


The  average  cotton  acreage  exceeded  that  of  any  other  crop  in  all 
groups,  and  corn  ranked  second,  except  on  the  farms  in  the  150-299  acre 
group,  where  the  acreage  planted  to  oats  was  greater  than  the  acreage  in 
corn  (Table  3) .  Oats  and  lespedeza  were  relatively  more  important  on 
farms  having  more  than  150  acres  in  crops.  Soybeans  for  beans  were  im- 
portant on  farms  in  the  large  group.  From  20  to  30  per  cent  of  the  total 
cropland  tilled  on  all  farms  was  planted  to  winter  legumes. 

Workstock  numbers  ranged  from  2  head  per  farm  on  the  small  farms 
to  an  average  of  19  head  per  farm  on  the  large  farms  of  over  300  acres 
in  crops  (Table  4) .  Nearly  all  workstock  were  mules. 

Milk  cows  are  kept  mainly  to  produce  milk  for  home  use,  and  the 
average  number  ranged  from  2  head  on  the  small  farms  to  5  head  on  the 
largest  farms.  The  larger  farm  operators  kept  substantial  numbers  of 
beef  cattle,  as  is  evidenced  by  an  average  of  138  per  farm  on  the  farms 
containing  300  or  more  acres  in  crops.  Brood  sow  numbers  averaged 
about  1  per  farm  for  the  two  smaller  groups,  1.6  per  farm  for  the  third 
group,  and  6.4  per  farm  in  the  large  group  of  300  acres  and  over. 

In  the  group  of  farms  with  less  than  50  acres  in  crops,  22  farms  were 
operated  entirely  with  mules  and  17  recently  had  shifted  to  tractors  as 
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TABLE  3.   Crop  Organization  on  120  Farms  in  the  Mississippi  Rivep  Delta  Cotton  Area.  1944 


Crop  Organization 


Average  per  farm: 


Cotton  

Corn  

Oats  

Soybeans  tor  beans. 
Soybeans  for  hay .  . 

Lespedeza  

Alfalfa  

Singletary  peas  for 

seed  

Other  crops  

Garden  

Adjustment  for 

multiple  use*. ... . . 


Total  cropland  tilled , 


Winter  legumes  turned 

under  

Soybeans  interplanted. . 


Number  of  farms . 


Size  of  Farm'1 


Less  than  50 


1.0 
1.7 
0.6 

2.5 


33.1 


9.5 
6.0 


39 


per  cent 

39.3 
39.0 
8.4 
1.8 

7.6 
1.5 

3.0 
5.1 
1.8 

7.5 


50-149 


100.0 


28.7 
18.1 


acres 

31.2 
31.1 
15.3 
5.7 
0.2 
14.1 
1.3 

3.0 
10.6 
0.2 

20.8 


91.9 


18.0 
16.3 


29 


per  cent 

34.0 
33.8 
16.7 
6.2 
0.2 
15.3 
1.4 

3.3 
11.5 
0.2 

22.6 


100.0 


91.6 
17.7 


150-299 


acres 

88.8 
41.7 
59.2 
15.6 

1.3 
39.7 

4.3 

2.7 
16.5 
0.1 

47.0 


222.9 


71.3 
13.2 


per  cent 

39.8 
18.7 
26.6 
7.0 
0.6 
17.8 
1.9 

1.2 
7.4 
0.0 

21.0 


300  and  over 


100.0 


32.0 
5.9 


25 


acres 

235.7 
146.6 
142.5 
36.6 

3.6 
109.5 

6.7 

17.8 
42.8 
0.2 

120.0 


622.0 


135.5 
62.6 


25 


Per  cent 

37.9 
23.6 
22.9 
5.9 
0.6 
17.6 
1.1 

2.8 
6.9 
0.0 

19.3 


100.0 


21.8 
10.1 


*Based  on  acres  in  crops. 

sin  making  the  adjustment  for  multiple  use  of  land  by  crops,  the  first  use  in  the  crop  year  is  con- 
sidered to  be  the  primary  use. 


TABLE  4.   Livestock  Organization  on  120  Farms  in  the  Mississippi  River  Delta  Cotton 

Area,  January  1,  1945 


Livestock  Organization 

Size  of  Farm1 

Less  than  50 

50-149 

150-299 

300  and  over 

Average  per  farm: 

number 

number 

number 

number 

Mules  

1.9 

2.6 

7.0 

18.3 

Horses  

0.1 

0.4 

0.6 

0.6 

Total  workstock  

2.0 

3.0 

7.6 

18.9 

Other  horses  

0.2 

0.4 

1.0 

2.4 

Milk  cows  

2.3 

3.2 

3.1 

4.5 

Ail  other  cattle  

4.1 

19.4 

30.6 

138.1 

Brood  sows  

0.9 

1.1 

1.6 

6.4 

Number  of  farms  

39 

29 

27 

25 

!Based  on  acres  in  crops. 

7 


the  main  source  of  power.  There  were  slight  variations  in  crop  and  live- 
stock organization  on  these  farms,  as  is  indicated  in  Tables  5  and  6.  The 


TABLE  5.   Crop  Organization  on  39  Small  Farms  in  the  Mississippi  River  Delta  Cotton 
Area,  Classified  by  Type  of  Power  System,  19441 


Crop  Organization 

All  Farms 

Mule  Farms 

Tractor 

Farms 

Average  pet  farm: 

acres 

acres 

acres 

Cotton  

13.0 

13.0 

13.0 

Corn 

1  O  Q 

11.0 

15.0 

Oats  

2.8 

2.0 

3.9 

0.6 

0.6 

1.4 

"Soybeans  for  hay  

Lespedeza  

2.5 

2.2 

2.9 

0.5 

0.2 

0.7 

Singletary  peas  for  seed  

1.0 

0.5 

1.7 

1.7 

2.6 

0.5 

Garden  

0.6 

0.4 

0.8 

Adjustment  for  multiple  use2  

2.5 

2.5 

3.1 

33.1 

30.0 

36.8 

Winter  legumes  turned  under  

9.5 

6.9 

12.8 

6.0 

5.1 

7.2 

Number  of  farms  

39 

22 

17 

'Less  than  50  acres  in  crops. 

lIn  making  the  adjustment  for  multiple  use  of  land  by  crops,  the  first  use  in  the  crop  year  is  con- 
sidered to  be  the  primary  use. 


TABLE  6.   Livestock  Organization  on  39  Small  Farms  in  the  Mississippi  River  Cotton 
Area,  Classified  by  Type  of  Power  System,  1944* 


Tractor 

Livestock  Organization 

All  Farms 

Mule  Farms 

Farms 

Average  per  farm: 

number 

number 

number 

1.9 

2.2 

1.4 

0.1 

0.2 

0.0 

2.0 

2.4 

1.4 

0.2 

0.3 

0.1 

2.3 

2.1 

2.5 

All  other  cattle  

4.1 

3.5 

4.8 

Brood  sows  

0.9 

1.0 

0.8 

39 

22 

17 

'Less  than  50  acres  in  crops. 


small  tractor  farms  were  slightly  larger  than  those  operated  exclusively 
with  mules.  Both  groups  averaged  13  acres  of  cotton  per  farm.  The 
tractor  farms  averaged  15  acres  of  corn  as  compared  with  11  acres  on  the 
mule  farms.  Other  crops  were  relatively  unimportant  in  comparison  with 
cotton  and  corn  on  small  farms.  The  average  acreage  of  winter  legumes 
planted  on  small  tractor  farms  was  nearly  double  that  on  those  operated 
with  mules.  The  main  differences  in  livestock  numbers  on  these  farms 
were  in  workstock  numbers.  The  tractor  farms  averaged  1.4  head  per  farm 
as  compared  with  2.4  head  per  farm  on  the  mule-powered  farms.  Cattle 
numbers  averaged  slightly  higher  on  the  tractor  farms  than  on  the  mule 
farms.  Each  farm  kept  about  1  brood  sow  for  producing  home  consumed 
pork. 

COST  AND  UTILIZATION  OF  TRACTOR  POWER 

Data  presented  on  the  cost  and  utilization  of  tractor  power  are  based 
on  detailed  records  for  179  tractors  of  various  sizes  and  wheel  types  that 
were  found  on  the  120  farms  included  in  the  farm  mechanization  study. 
For  purposes  of  analysis  the  tractors  were  divided  into  three  size  groups: 
small  tractors,  of  less  than  17  drawbar  horsepower;  medium,  from  17  to 
26.9  horsepower;  and  large,  of  27  horsepower  and  over.  The  official  draw- 
bar horsepower  rating  as  determined  by  the  Agricultural  Experiment 
Station  of  the  University  of  Nebraska  was  the  basis  used  in  determining 
the  drawbar  horsepower  of  the  various  tractors.2 

The  cost  of  tractor  operation  varies  widely  and  is  dependent  upon 
several  factors.  The  principal  factors,  which  are  independent  of  the 
manner  in  which  tractors  are  handled  (or  the  care  that  is  taken  of  them 
by  the  operator) ,  are  size,  wheel  type,  and  the  amount  of  annual  use. 
There  are  other  factors  that  are  more  or  less  within  the  control  of  the 
farm  operator  and  depend  upon  the  care  taken  in  actual  operations  and 
the  adequacy  of  servicing  and  maintenance. 

The  costs  presented  are  averages  and  should  be  interpreted  as  such. 
Considerable  variations  are  found  from  farm  to  farm,  as  costs  are  above 
average  on  some  farms  and  below  average  on  others.  In  using  these  data 
care  in  interpretation  should  be  exercised  in  light  of  individual  consider- 
ations that  may  vary  from  farm  to  farm. 

Relationship  of  Size  to  Cost  of  Operation 

The  size  of  tractor  is  a  very  important  factor  determining  the  abso- 
lute cost  of  tractor  operation  per  day  or  per  hour.  The  average  cost  of 


2  See  "Summary  of  Results  of  the  Nebraska  Tractor  Tests,"  University  of  Nebraska, 
Department  of  Agricultural  Engineering,  Jan.  1,  1942,  plus  supplements.  The  horse- 
power ratings  used  were  those  determined  in  Test  F  giving  100  per  cent  maximum 
load. 
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operating  all  tractors,  excluding  the  wages  of  the  driver,  was  $5.58  per 
10-hour  day,  or  56  cents  an  hour,  in  1944  (Table  7) .  The  cost  of  opera- 


TABLE  7.   Average  Cost  per  10-hour  Day  and  per  Hour  of  Operating  179  Tractors, 
Classified  by  Size,  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


All 

Small1 

Medium1 

Large1 

Tractors 

Tractors 

Tractors 

Tractors 

179 

18 

107 

54 

25.13 

15.62 

23.58 

31.38 

Annual  use,  average  days  . 

94.8 

93.2 

oy.o 

luo.o 

Cash  expenses: 

dollars 

dollars 

dollars 

dollars 

Fuel  (gasoline  and  fuel  oil)  

1.85 

1.73 

1.78 

2.03 

Grease,  oil,  and  filters  

.59 

.47 

.61 

.  Ol 

.90 

.67 

.89 

.99 

.  AO 

.27 

Total  

3.60 

3.10 

3.54 

3.90 

1.53 

1.38 

1.46 

1.71 

.45 

.37 

.45 

.48 

Total  

1.98 

1.75 

1.91 

2.19 

Average  cost  per  10-hour  day  

5.58 

4.85 

5.45 

6.09 

0.56 

0.49 

0.55 

0.61 

iSmall  tractors,  less  than  17  drawbar  horsepower;  medium  tractors,  17  to  26.7  horsepower;  and  large 
tractors,  27  horsepower  and  over. 

'Drawbar  horsepower  rating,  Test  F,  Nebraska  Tractor  Tests. 

*See  Table  10  for  average  purchase  price  of  tractors  by  size,  and  Table  11  for  average  useful  life, 
interest  figured  at  6  per  cent  on  one-half  of  the  average  purchase  price. 


tion  ranged  from  $4.85  a  day  for  small  tractors  to  $6.09  a  day  for  large 
tractors.  Cash  expenses  for  fuel,  repairs,  and  service  labor  account  for 
approximately  64  per  cent  of  the  total  cost  of  operation,  and  overhead 
costs  for  depreciation  and  interest  account  for  the  remaining  36  per  cent. 
Fuel  is  the  principal  item  of  expense  in  the  operation  of  tractors  and 
depreciation  is  the  second  most  important  cost  item. 

Relationship  of  Wheel  Type  to  Cost  of  Operation 

Putting  rubber  tires  on  tractors  has  done  much  to  expand  the  adapt- 
ability and  increase  the  usefulness  of  tractors.  This  development  has 
facilitated  field-to-field  transportation  and  has  given  greater  comfort  and 
convenience  to  operators.  It  has  long  been  recognized  that  fuel  con- 
sumption is  generally  less  for  tractors  mounted  on  rubber  and  that 
operating  costs  are  lower,  but  specific  information  on  the  actual  differ- 
ence in  cost  under  practical  farm  conditions  is  limited. 
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Of  the  179  tractors  for  which  detailed  information  was  obtained,  114 
were  mounted  on  rubber  and  the  remaining  65  tractors  were  mounted 
on  steel.  The  65  tractors  mounted  on  steel  were  composed  of  both  old- 
type  tractors  and  new  tractors  that  were  manufactured  during  the  war 
when  rubber  was  scarce.  There  is  a  general  tendency  on  the  part  of 
farmers  who  have  relatively  new  steel-rimmed  tractors  to  convert  to 
rubber. 

The  variation  in  cost  of  operation  due  to  type  of  wheel  is  presented 
in  Table  8.  The  average  cost  of  operating  all  tractors  mounted  on  rubber 
was  $5.48  per  10-hour  day,  or  55  cents  an  hour,  as  compared  with  $5.80 
a  day,  or  58  cents  an  hour,  for  those  that  were  mounted  on  steel— a 
margin  of  3  cents  an  hour  in  favor  of  rubber-tired  tractors. 

The  average  cost  ranged  from  $4.98  per  10-hour  day  for  small 
tractors  on  rubber  to  $5.85  for  large  tractors  on  rubber.  For  tractors  on 
steel  the  average  cost  was  $4.48  per  10-hour  day  for  small  tractors  and 
$6.88  for  large  tractors.  The  whole  story  is  not  told  in  this  comparison, 
as  the  average  horsepower  rating  was  greater  for  those  tractors  mounted 
on  rubber  than  for  those  on  steel— 25.91  horsepower  rating  as  compared 
with  23.67.  Consequently,  the  higher  horsepower  rating  of  tractors 
mounted  on  rubber  tends  to  conceal  their  lower  operating  cost.  In 
using  these  data  it  is  necessary  to  compare  the  drawbar  horsepower  rat- 
ings for  tractors  in  each  group  as  they  relate  to  costs  of  operation. 

Cash  expenses  for  all  items,  fuel,  grease,  oil,  oil  filters,  repairs,  and 
service  labor,  were  less  for  tractors  mounted  on  rubber  than  for  those 
mounted  on  steel,  even  though  the  average  drawbar  horsepower  rating 
was  higher.  Overhead  costs  for  depreciation  and  interest  were  about  the 
same  for  each  group  because  tractors  mounted  on  rubber  were  used  more 
days  annually  than  those  on  steel— 103.6  days  as  compared  with  78.5 
days.8 

Relationship  of  Days  Used  Annually  to  Cost  of  Operation 

The  number  of  days  or  hours  that  a  tractor  is  used  annually  is  the 
most  important  single  factor  causing  variations  in  the  cost  of  tractor 
operation  from  farm  to  farm.  Every  farm  operator  must  give  practical 
consideration  to  this  factor  if  he  is  to  achieve  minimum  costs  of  tractor 
operation.  The  fundamental  economic  principle  of  spreading  overhead 
costs  is  involved  here.  Overhead  costs  for  interest  and  depreciation  pre- 
vail whether  or  not  the  tractor  is  used,  but  operating  costs  vary  almost 
directly  with  the  amount  of  use.  The  overhead  costs  for  interest  and 
depreciation  are  relatively  fixed.  Depreciation  results  from  wear  and 
tear  due  to  use  and  also  to  obsolesence  when  not  used  at  all.  Therefore 
if  a  tractor  is  used  only  a  few  days  annually,  the  overhead  costs  per  day 

•See  Table  14  on  page  18. 
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or  per  hour  will  be  high.  If  it  is  fully  and  effectively  used  throughout  the 
year,  the  overhead  costs  per  day  will  be  smaller,  depending  upon  the 
amount  of  annual  use. 

The  relationship  of  the  number  of  10-hour  days  used  per  year  and 
the  cost  of  tractor  operation  is  presented  in  Table  9.  The  179  tractors 
were  sorted  and  grouped  on  the  basis  of  the  number  of  10-hour  days 
used  annually.  As  the  number  of  days  of  annual  use  increases,  the  cost  of 
tractor  operation  per  day  and  per  hour  declines,  up  to  a  certain  point. 


TABLE  9.   Relationship  of  the  Number  of  Days  used  per  Year  and  the  Cost  of  Operation 
for  179  Tractors  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Annual  10-hour  Days  of  Use 

Average  Operating  Expenses 

Number 

Average 

per  10-hour  Day 

Tractors 

Days  Used 

Cash 

Overhead 

Total 

Group: 

dollars 

dollars 

dollars 

Less  than  60  

32 

45 

4.25 

3.12 

7.37 

60-89  

54 

73 

3.71 

2.11 

5.82 

90-119  

41 

103 

3.37 

1.69 

5.06 

120-149  

36 

130 

3.20 

1.43 

4.63 

150  and  over  

16 

169 

3.44 

1.19 

4.63 

All  tractors  

179 

95 

3.60 

1.98 

5.58 

Tractors  that  were  used  less  than  60  days  a  year  were  used  on  an 
average  of  45  days,  and  the  average  cost  of  operation  was  $7.37  a  day,  or 
74  cents  an  hour.  Cash  costs  were  higher  for  tractors  that  were  used  less 
than  60  days  a  year  because  certain  servicing  charges  are  annual  in 
nature,  such  as  transmission  oil  changes,  hydraulic  system  changes,  etc. 
The  average  number  of  days  of  use  for  all  tractors  was  95,  and  the 
average  cost  per  day  was  $5.58,  or  56  cents  an  hour.  For  those  tractors 
that  were  used  on  an  average  of  130  days  a  year,  the  average  cost  of 
operation  was  $4.63,  or  46  cents  an  hour.  Only  16  tractors  were  used 
more  than  150  days  annually,  and  the  average  cost  of  operation  was  $4.63 
a  day,  the  same  as  for  those  that  were  used  130  days  annually.  Higher 
operating  costs  for  repairs  offset  the  lower  overhead  costs  for  deprecia- 
tion and  interest  for  these  tractors.  On  the  basis  of  this  analysis  of  179 
tractors,  it  appears  that  minimum  costs  of  operation  are  achieved  when 
tractors  are  used  120  days  a  year  or  more,  but  little  or  no  reduction  in 
cost  of  operation  is  achieved  beyond  150  days  of  annual  use.  Those 
tractors  that  are  used  more  than  150  days  annually  in  the  Mississippi 
River  Delta  Cotton  Area  are  used  for  rough  work  in  drainage  improve- 
ment, land  clearing,  and  logging  in  addition  to  regular  farm  operations. 
This  probably  accounts  for  the  higher  repair  costs  that  offset  the  lower 
overhead  costs. 


13 


Information  on  Tractors,  Tires,  and  Fuel  Consumption 

Purchasing  Price  of  Tractors  and  Tires— -The  average  purchase 
price  of  tractors,  by  wheel  type  and  size,  and  the  purchase  price  of  trac- 
tor tires  are  presented  in  Table  10.  The  average  purchase  price  for  all 
tractors  was  $1,188,  as  compared  with  $1,217  for  those  mounted  on  rub- 


TABLE  10.    Average  Purchase  Price  of  179  Tractors,  Front  Tires,  and  Back  Tires,  by 
Wheel  Type  and  Size  of  Tractor,  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Wheel  Type  and  Size  of  Tractor 

Average  Purchase  Price 

Tractor  Tires 

Tractor1 

Front 

Back 

dollars 

dollars 

dollars 

Rubber  tires 

Small  

944 
1,148 
1,402 
1,217 

24 

124 
158 
176 
160 

Medium  

27 

39 

All  rubber  

31 

Steel  wheels 

Small  

918 
1,026 
1,358 
1,081 

Medium  

All  steel.   

All  tractors 

Small  

938 
1,127 
1,392 
1,188 

Medium  

All  tractors  

includes  tires  when  used. 


ber  and  $1,081  for  those  mounted  on  steel.  These  prices  for  tractors  in 
the  various  size  groups  by  wheel  types  were  used  in  the  calculation  of 
overhead  costs  for  depreciation  and  interest. 

The  average  purchase  price  of  front  and  rear  tractor  tires,  by  size  of 
tractor,  is  also  given  in  Table  10.  The  average  purchase  price  of  2  front 
tires  was  reported  to  be  $31  as  compared  with  $160  for  the  rear  tires. 

Useful  Life  of  Tractors  and  Tires — The  average  age  of  the  179 
tractors  studied  was  5  years,  and  farmers  estimated  that  7  years  of  useful 
life  remained.  The  total  years  of  useful  life,  then,  averaged  12  years  for 
all  tractors  (Table  11).  The  average  useful  life  of  tractors  mounted  on 
rubber  was  11.4  years  as  compared  with  13  years  for  those  mounted  on 
steel.  The  present  age  of  steel-rimmed  tractors  was  6.6  years,  on  an  aver- 
age, as  compared  with  4.2  years  for  those  on  rubber. 

The  fact  that  the  total  years  of  useful  life  was  greater  for  steel-rimmed 
tractors  than  for  those  mounted  on  rubber  may  be  confusing.  Tractors 
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TABLE  11.    Estimated  Average  Life  of  179  Tpac  tors,  by  Wheel  Type  and  Size  of  Tractor 
in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Wheel  Type  and  Size  of  Tractor 

Life  of  Tractor 

Present  age, 
years 

Remaining 
years 

Total 

Rubber  tires 

Small 

2.9 
4.4 

10.8 
11.1 
11.9 
11.4 

7.9 

4.3 

6.7 

An  t"i 1 1 aI^ot- 

4.2 

7.6 

7.2 

Steel  wheels 

Small 

2.8 
7.0 
6.4 

12.1 
13.0 
13.4 
13.0 

9.3 

6.0 

All  <;tppl 

6.6 

7.0 

6.4 

All  tractors 

Small  

2.8 
5.5 
4.8 
5.0 

11.0 
12.0 
12.3 
12.0 

Medium  

8.2 

6.5 

All  tractors  

7.5 

7.0 

9                                                                                      ■■■                                         —   i 

on  steel  were  not  used  as  many  days  annually  as  those  mounted  on 
rubber— 78.5  10-hour  days  as  compared  with  103.6  days.  Therefore,  a 
total  of  1,181  10-hour  days  of  use  was  estimated  during  the  entire  life  of 
tractors  mounted  on  rubber  as  compared  with  a  total  of  1,020  10-hour 
days  for  those  mounted  on  steel.  In  other  words,  the  total  useful  life 
of  tractors  mounted  on  rubber  was  estimated  to  be  nearly  12  per  cent 
more  than  for  those  mounted  on  steel  under  practical  farm  conditions  in 
this  area. 

The  life  of  tractor  tires  varies  widely  depending  upon  the  amount  of 
use  that  is  made  of  the  tractor  and  especially  upon  the  care  that  is  taken 
of  the  tires  when  the  tractor  is  being  used.  When  tractors  are  used  in 
rough  new  ground  or  rough  pasture  land,  the  life  of  tires  is  much 
less  than  average.  In  order  to  extend  the  total  life  of  tires,  proper  air 
pressure  must  be  maintained  at  all  times. 

The  average  total  life  of  front  tires  is  much  less  than  for  the  larger 
rear  tires.  For  the  114  tractors  reporting  rubber  tires,  the  average  esti- 
mated life  of  front  tires  was  2.2  years  as  compared  with  4.8  years  for  the 
rear  tires  (Table  12) . 

Front  tires  on  large  tractors  had  an  average  life  of  1.8  years  as  com- 
pared with  2.5  years  for  those  on  medium  tractors  and  2.0  years  for  those 
on  small  tractors.  Rear  tires  on  large  tractors  had  an  average  life  of  4.8 
years  as  compared  with  5.0  on  medium-sized  tractors  and  4.2  years  on 
small  tractors.  Small  tractors  in  the  delta  areas  are  frequently  overloaded 
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TABLE  12.    Estimated  Average  Life  of  Tractor  Tires  on  114  Tractors  Used  in  the 
Mississippi  River  Delta  Cotton  Area,  1944 


Wheel  Type  and  Size  of  Ti 'actor 

Life  of  Tires  {years) 

Front 

Back 

Rubber  tires 

2.0 
2.5 
1.8 
2.2 

4.2 
5.0 
4.8 
4.8 

Medium  

and  are  used  for  numerous  odd  jobs  on  terrain  that  is  rough  and  not 
conducive  to  a  long  life  for  tires.  Medium-sized  tractors  are  used  pre- 
dominantly for  field  work,  while  large  tractors  are  used  both  for  field 
work  and  to  a  considerable  extent  in  heavy  operations  in  drainage,  land 
clearing,  and  logging.  Large  tractors  are  also  used  more  days  during  the 
year  than  small  or  medium-sized  tractors. 

Fuel,  Oil  and  Grease  Consumption — The  fuel  consumption  of  trac- 
tors is  dependent  upon  several  factors,  namely  the  size  of  tractor,  type 
of  wheel,  and  the  type  of  work  that  is  being  done  (Table  13) .  Large- 
size  tractors  obviously  consume  more  fuel  per  day  or  per  hour  than  med- 
ium or  small  tractors.  Tractors  on  steel  require  more  fuel  than  those 
mounted  on  rubber.  The  fuel  consumption  for  a  given  tractor  also  varies 
widely  depending  on  the  type  of  work  to  be  done,  however.  For  instance, 
a  medium-sized  tractor  mounted  on  rubber  usually  required  about  22.7 
gallons  of  fuel  per  10-hour  day  when  used  for  heavy  work  (flatbreaking, 
discing,  and  bedding),  17.1  gallons  when  used  for  light  work  (planting, 
cultivating,  and  mowing) ,  and  14.6  gallons  when  used  for  belt  work.  The 
average  for  all  types  of  work  is  19.8  gallons  per  10-hour  day. 

Gasoline  is  generally  used  for  starting  purposes  only.  Unless  specified, 
it  is  not  generally  used  as  the  principal  fuel.  The  price  differential 
between  gas  and  tractor  fuel  discourages  the  use  of  gas  except  where  it 
is  specified. 

Oil  consumption  per  10-hour  day  does  not  vary  greatly  for  different 
kinds  of  work  but  does  vary  considerably  depending  upon  the  size  of 
tractor  (Table  13). 

The  quantity  of  grease  used  per  day  depends  upon  the  size  of  tractor 
and  to  a  lesser  extent  upon  whether  the  tractor  is  mounted  on  steel  or 
rubber.  It  is  difficult  to  determine  the  amount  of  grease  used  for  tractors 
under  practical  farm  conditions,  as  the  same  kind  of  grease  is  used  for 
both  the  tractor  and  its  complementary  equipment. 
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TABLE  13.   Average  Fuel,  Oil,  and  Grease  Consumption  per  10-hour  Day  for  Tractors, 
Classified  by  Size  of  Tractor  and  Type  of  Wheel,  for  Heavy  and  Light  Drawbar 
Work  and  Belt  Work  in  the  Mississippi  River  De^ta  Cotton  Akea,  1944 » 


Average  per  10-hour  Day 


Z>t.e  of  li actor,  lype  of 
Wheel,  and  Nature  of  Work 

Combination  of  Fuels 

Gasoline 
Exclusively 

Oil 

Grease 

Gasoline 

Fuel  Oil 

Total 

Small  tractors: 

gallons 

gallons 

gallons 

gallons 

quarts 

pounds 

Rubber  tires 

Heavy  work 

1.0 

17.7 

18.7 

to.  4 

1.0 

12.4 

13.4 

10.7 

1.0 

15.0 

16.0 

8.0 

1.0 

14.1 

15. 1 

13.1 

0.80 

0.25 

Steel  wheels. 

1.0 

22.0 

23.0 

14.0 

Light  work  

1.0 

16.7 

17.7 

8.0 

Belt  work 

1.0 

15.0 

16.0 

1.0 

19.3 

20.3 

11.0 

1.60 

0.25 

Medium  tractors 

Rubber  tires 

Heavy  work  

1.2 

21.5 

22.7 

1.1 

16.0 

17  1 

Belt  work 

1.0 

13.6 

14.6 

1.1 

18.7 

19.8 

1.80 

0.36 

Steel  wheels 

1.3 

22.0 

23.3 

1.3 

17.0 

18.3 

Belt  work 

1.2 

17.0 

18.2 

1.3 

20.0 

21.3 

2.10 

0.42 

Large  tractors: 

Rubber  tires 

1.1 

25.0 

26.1 

Light  work  

1.1 

18.0 

19.1 

1.0 

19.5 

20.5 

1.1 

22.1 

23.2 

2.10 

0.34 

Steel  wheels 

1.4 

27.0 

28.4 

1.5 

17.2 

18.7 

Belt  work  

1.4 

19.0 

20.4 

1.4 

25.2 

26.6 

2.70 

0.39 

iHeavy  work  includes  flatbreaking,  discing,  bedding,  etc.,  and  light  work  includes  planting,  culti- 
vating, mowing  hay,  etc. 


Utilization  of  Tractors 

Since  the  annual  amount  of  use  that  is  made  of  tractors  is  one  of  the 
chief  factors  affecting  the  cost  of  operation,  it  is  important  to  appraise 
the  utilization  of  tractors  throughout  the  year. 
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For  all  tractors  the  average  number  of  10-hour  days  used  per  year  was 
94.8,  or  948  hours  (Table  14) .  Tractors  mounted  on  rubber  were  used 
more  days  during  the  year  than  those  mounted  on  steel— -103.6  days  as 
compared  with  78.5  days.  Large  tractors  mounted  on  rubber  were  used 
more  days  per  year  than  any  other  group  of  tractors. 


TABLE  14.    Average  Number  of  10-hour  Days  Used  Annually  on  and  off  the  Farm  for  179 
Tractors,  by  Wheel  Type  and  Size  of  Tractor  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Wheel  Type  and  Size  of  Tractor 

10-hour  Days  Used 

- 

On  farm 

Custom  work 

1  otdL  days 

No.  days  of 
belt  work1 

Rubber  tires 

Small  

91.6 

3.4 

95.0 

96.0 

2.0 

98.0 

2,8 

111.3 

3.0 

114.3 

4.4 

All  rubber 

IU1 . 1 

2.5 

103.6 

3.0 

Steel  wheels 

Small  

84.3 

2.5 

86.8 

5.0 

73.0 

5.0 

78.0 

5.3 

74.5 

3.5 

78.0 

2.2 

All  steel  

74.0 

4.5 

78  5 

4.7 

All  tractors 

Small  

89.9 

3.3 

93.2 

1.1 

85.5 

3.8 

89.3 

4.0 

103.1 

3.2 

106.3 

3.9 

91.3 

3.5 

94.8 

3.7 

included  in  days  used  on  the  farm  and  for  custom  work. 


Custom  work  affords  many  farm  operators  an  opportunity  to  achieve 
fuller  utilization  of  their  tractors  and  tractor  equipment.  Very  little 
custom  work  was  performed  by  full-time  farm  operators  in  the  delta 
cotton  areas,  as  indicated  in  Table  14.  For  all  tractors  the  average  num- 
ber of  days  used  for  custom  work  was  only  3.5  days. 

The  average  number  of  days  that  tractors  were  used  for  belt  work  is 
also  included  in  Table  14.  Tractor  use  for  belt  work  is  included  in  the 
number  of  days  the  tractor  was  used  on  the  farm  and  for  custom  work. 
All  tractors  were  used  on  an  average  of  3.7  days  a  year  for  belt  work. 
Tractors  mounted  on  steel  were  used  more  for  belt  work  than  those  on 
rubber,  4.7  days  a  year  as  compared  with  3.0  days. 

Tractor  Use  Throughout  the  Year — Most  agricultural  production, 
unlike  industry,  is  seasonal  in  nature,  and  it  is  difficult  for  farmers  to 
achieve  full  utilization  of  the  factors  of  production  throughout  the  year. 
Because  of  the  variation  in  seasonal  requirements  for  crop  production, 
power  and  labor  requirements  are  concentrated  into  relatively  short 
periods  during  the  growing  and  harvesting  season.  During  late  fall  and 
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winter,  power  requirements  in  farming  are  small  and  as  a  consequence 
little  use  is  made  of  tractors  or  other  farm  machinery  because  little  field 
work  is  done  during  this  period. 

The  distribution  of  tractor  use  throughout  the  year  is  presented  by 
months  in  Table  15.  The  variation  in  tractor  use  throughout  the  year  by 
size  and  wheel  type  is  insignificant.  However,  tractors  mounted  on  rub- 
ber are  used  more  fully  during  the  peak  season  than  those  on  steel. 
Tractors  on  steel  have  usually  been  used  relatively  more  in  land  prepara- 
tion than  in  the  cultivation  of  crops,  mowing  or  combining.  Rainfall 
and  weather  conditions  during  the  growing  season  tend  to  limit  the  num- 
ber of  days  that  are  suitable  for  field  work  for  mechanical  power  more 
than  when  mules  are  used. 

Because  of  the  limited  number  of  days  suitable  for  field  work,  farmers 
should  consider  the  possibilities  of  using  their  power  unit  at  night  during 
peak  seasons.  Only  a  few  farmers  were  doing  night  work  at  the  time  of 
this  survey,  but  this  does  provide  a  valuable  means  of  meeting  power 
requirements  during  the  peak  season  of  crop  production.  Also,  the  fuller 
utilization  of  power  units  tends  to  reduce  the  total  cost  of  operation. 

Tractor  Use  in  Relation  to  Size  of  Farm — Tractors  are  used  more 
fully  during  the  peak  season  in  April,  May,  and  June  on  large  farms 
with  more  than  300  acres  in  crops  than  on  farms  of  less  than  300  acres 
(Table  16) .  The  total  annual  use  on  farms  with  more  than  300  acres 
in  crops  was  111.9  days  as  compared  with  91.4  days  on  farms  with  150- 
299  acres  in  crops,  74.3  days  on  farms  with  50-149  acres  in  crops,  and  only 
57.2  days  on  farms  of  less  than  50  acres  in  crops. 

Tractors  on  small  farms  are  underutilized  during  the  peak  season. 
On  the  basis  of  the  usual  number  of  days  suitable  for  field  work  in  the 
area  during  April,  May,  and  June,  it  is  estimated  that  these  tractors  are 
utilized  at  about  50  to  60  per  cent  of  capacity.  With  this  underutilized 
capacity  small  farmers  have  an  opportunity  to  do  custom  work  and 
obtain  fuller  utilization  of  their  equipment,  thus  achieving  lower  costs 
of  operation.  As  a  rule  small  farmers  are  more  receptive  to  custom  work 
than  large  farmers. 

Tractor  Use  for  Different  Kinds  of  Work — Farm  tractors  are 
used  for  many  types  of  farm  work  and  with  various  items  of  complemen- 
tary equipment.  The  distribution  of  tractor  use  has  been  broken  down 
as  to  the  number  of  hours  used  annually  for  combining,  baling  hay,  belt 
work,  use  not  in  conjunction  with  any  equipment  on  the  farm,  and 
with  all  other  complementary  equipment — disc,  harrow,  planter,  cultiva- 
tor, carts,  etc.  (Table  17). 

Tractors  were  used  for  custom  work  to  a  larger  extent  on  small  farms 
than  on  large  farms.  Hours  used  for  combining,  baling  hay,  and  belt 
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TABLE  16.    Monthly  Distribution  of  Days  of  Tractor  Use  per  Tractor  on  Farms, 
Classified  by  Size,  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Item 

All 
Farms 

Size  of  Farm1 

Less  than 
50 

50-149 

150-299 

300  and 
over 

Number  of  farms2  

95 

16 

27 

27 

25 

Number  of  tractors  

179 

16 

O  I 

RO 

OA 
CAJ 

Average  horsepower  rating  

25.13 

ocs 

CM  .  O'i 

OA  OR 

OR  1  8 
AO .  to 

op*  na 

Tractor  cost  per  days  

$5.58 

<Cfi  VR 

QR  77 
«}>□  .  /  / 

qr  a  q 

<£R  orv 

JVlOYllrl 

10-hour  Days 

1.9 

1  4 

1  7 

1  A 

9  9 

o .  O 

'i  9. 

o.U 

9  1 

4. 1 

10.8 

o.  1 

Q  /I 

o.4 

9.9 

12.8 

April 

13.4 

8.8 

11.2 

13.1 

15.3 

T  y 

1  9  *7 

8.6 

10.2 

12.3 

14.6 

1  9  Q 

8.1 

10.8 

13.1 

14.4 

July  

10.0 

5.4 

6.5 

10.0 

12.3 

August  

8.8 

2.5 

6.5 

9.1 

10.8 

September ....   

7.1 

2.6 

5.0 

7.4 

8.5 

5.9 

3.3 

5.1 

5.3 

7.1 

November ,  

5.6 

4.3 

4.3 

5.5 

6.4 

December  

2.4 

0.8 

1.6 

2.2 

3.3 

Total  

94.8 

57.2 

74.3 

91.4 

111.9 

'Based  on  acres  in  crops. 
2Number  reporting  tractors. 

3Average  cost  of  operating  tractors  per  10-hour  day. 


work  were  greater  on  the  larger  farms.  The  average  number  of  tractors 
per  farm  is  given,  and  the  total  hours  of  tractor  use  in  combination  with 
the  complementary  equipment  is  also  computed,  in  Table  17. 

COST  AND  UTILIZATION  OF  ANIMAL  POWER 

Workstock  are  still  an  important  source  of  power  on  many  delta 
farms.  As  a  rule  workstock  are  relatively  more  important  on  small  farms 
and  on  large  farms  that  are  operated  primarily  by  sharecroppers  or  share- 
renters. 

In  order  to  appraise  the  relative  economies  of  mechanical  and  animal 
power  systems,  it  was  necessary  to  obtain  detailed  costs  of  keeping  work- 
stock  as  a  source  of  power.  Therefore,  detailed  information  was  obtained 
on  the  usual  feeding  practices,  the  useful  life,  and  the  annual  use  of 
workstock.  The  cost  of  keeping  workstock  was  relatively  high  in  1944  pri- 
marily because  of  high  feed  prices. 

The  average  cost  of  keeping  a  mule  on  all  farms  included  in  this 
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TABLE  17.   Utilization  of  Tractors  for  Different  Kinds  of  Work,  by  Size  of  Farm,  in 


the  Mississippi  River  Delta  Cotton  Area,  1944 


Item 

Size  of  Farm1 

Farms  less 

50-149 

150-299 

300  acres 

than  50  acres 

acres 

acres 

and  over 

572 
131 

743 
95 

914 

!  26 

1,119 
0 

Average  for  eacn  Tractor: 

Hours  used  for  combining  

4 

29 
23 
64 

43 
26 
52 

54 
32 
23 
2 

Hours  used  for  baling  hay  

3 

Hours  used  for  belt  work  

17 
35 

Hours  tractor  used  with  other 

513 

639 

793 

1,008 

Average  number  of  tractors  on  farm  

1* 

1.3 

1.9 

3.2 

Total  hours  tractors  used  with  other 

complementary  equipment3  

513 

831 

1,507 

3,256 

'Based  on  acres  in  crops. 
'Usually  custom  work. 

'Excluding  tractor  use  for  combining,  hay  baling,  belt  work,  and  use  when  the  tractor  only  was  rented 

out. 

♦Average  for  only  those  farms  with  tractor,  17  farms. 


study  was  $198.55,  excluding  a  credit  for  manure  (Table  18) .  No  credit 
was  allowed  for  manure,  as  it  was  assumed  this  item  would  offset  the  cost 
of  shelter  in  most  instances.  Feed  costs  accounted  for  $158.08,  or  nearly 
80  per  cent  of  the  total  costs. 

Cost  of  Keeping  Works tock  in  Relation  to  Size  of  Farm 

The  cost  of  keeping  workstoek  was  less  on  small  farms  than  on  large 
farms — $183.28  per  head  on  all  farms  with  less  than  50  acres  in  crops 
as  compared  with  $209.66  on  farms  with  150-299  acres  in  crops  and 
$223.00  on  farms  with  over  300  acres  in  crops.  Better  workstoek  are 
usually  maintained  on  the  large  plantation  units  than  on  the  small  farms 
in  the  delta  areas. 

If  the  average  annual  cost  of  keeping  workstoek  is  divided  by  the 
average  number  of  hours  workstoek  were  used  during  the  year,  the 
average  cost  per  hour  of  use  is  obtained.  On  the  farms  included  in  this 
study  the  average  cost  per  hour  was  31  cents.  The  average  cost  per  hour 
was  lowest  on  the  group  of  small  farms  and  on  the  large  farms  with 
more  than  300  acres  in  crops.  Average  costs  were  higher  on  medium- 
sized  farms  from  50  to  149  and  150-299  acres  in  crops. 
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Cost  of  Keeping  Workstock  in  Relation  to  Number  of 
Days  Worked  Annually 

There  is  considerable  variation  in  the  cost  of  keeping  workstock, 
depending  upon  the  amount  of  annual  use.  As  compared  with  the  aver- 
age cost  of  $198.55  for  keeping  workstock  on  all  farms,  the  annual  cost 
per  head  was  only  $162.97  when  workstock  were  used  less  than  30  days 
or  300  hours  a  year,  $178.75  when  used  from  30  to  59  days,  $206.52  when 
used  from  60  to  89  days,  and  $225.21  when  used  more  than  90  days  a 
year  (Table  19) . 

If  workstock  are  kept  in  good  working  condition  and  only  partially 
utilized  as  a  source  of  power,  the  cost  per  hour  of  use  is  very  high — 
$1.17  per  workstock  hour  for  those  worked  only  139  hours  annually. 
This  compares  with  44  cents  an  hour  when  workstock  are  used  410 
hours  annually,  27  cents  when  used  761  hours  and  21  cents  when  used  on 
an  average  of  1,055  hours  during  the  year. 

Utilization  of  Workstock 

The  annual  amount  of  use  that  is  made  of  workstock  directly  affects 
the  cost  per  hour  of  use.  Farm  operations  have  been  mechanized  rapidly 
and  workstock  numbers  have  not  been  decreased  materially  as  tractors 
have  been  added.  Consequently,  workstock  are  underutilized  on  all 
groups  of  farms  that  have  been  mechanized. 

When  workstock  are  used  fully  under  non-mechanized  conditions, 
they  are  used  on  an  average  more  than  90  days  a  year  or  approximately 
1,055  hours.  The  cost  per  workstock  hour  under  these  conditions  was 
shown  to  be  about  21  cents.  Under  conditions  prevailing  at  the  time  of 
this  survey,  workstock  were  being  used  on  an  average  of  only  640  hours 
annually  at  a  cost  of  31  cents. 

It  was  apparent  that  most  farmers  had  made  little  attempt  to  reduce 
feed  costs  when  workstock  were  being  used  at  less  than  capacity.  The 
principal  reason  for  not  reducing  feed  costs  in  proportion  to  the  under- 
utilization  of  workstock  was  that  it  was  necessary  to  keep  them  in  strong 
physical  condition  if  they  were  to  be  used  at  all.  Some  farmers,  however, 
were  making  reductions  in  daily  rations,  and  workstock  were  being 
pastured  to  a  greater  extent. 

Farmers  estimated  that  purchase  of  one  medium-sized  tractor  would 
provide  sufficient  power  to  replace  6  to  8  head  of  workstock,  depending 
upon  the  type  of  work  to  be  done — 6  in  light  work  and  8  for  heavy  work. 
However,  most  farmers  have  not  reduced  workstock  immediately  upon 
adoption  of  tractor  power,  and  as  a  result  power  costs  are  higher  than 
they  should  be. 

If  farmers  are  to  achieve  the  economies  afforded  through  the  mechan- 
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ization  of  farm  operations,  workstock  numbers  must  be  drastically  re- 
duced. Economy-conscious  operators  cooperating  in  this  study  of  120 
farms  have  demonstrated  that  it  is  feasible  to  substitute  a  medium-sized 
tractor  for  6  mules  without  impairing  effectiveness  in  the  performance  of 
farming  operations. 

COST  AND  UTILIZATION  OF  COMPLEMENTARY  TRACTOR 
AND  WORKSTOCK  EQUIPMENT 

The  mechanization  of  farm  operations  has  resulted  in  greater  capital 
requirements  for  equipment.  In  addition  to  the  consideration  of  power 
costs,  it  is  necessary  to  evaluate  the  cost  of  operating  complementary 
equipment  that  is  used  in  conjunction  with  the  power  unit.  In  order  to 
compare  the  economy  of  mechanized  versus  non-mechanized  methods 
of  farming,  equipment  costs  deserve  careful  analysis. 

The  materials  presented  in  this  bulletin  on  the  cost  and  utilization 
of  complementary  tractor  equipment  are  divided  into  three  parts:  (1) 
cost  and  utilization  of  tractor  and  workstock  equipment,  exclusive  of 
specialized  machines  such  as  combines  and  hay  balers,  (2)  cost  and  utili- 
zation of  combines,  and  (3)  cost  and  utilization  of  hay  balers.  All  mule 
equipment  is  grouped  together  and  analyzed  as  a  unit. 

Costs  of  operating  various  farm  implements  vary  widely.  Individual 
variations  in  the  cost  of  repairs  and  depreciation  for  different  farm  im- 
plements are  related  to  the  amount  of  use  that  is  made  of  them,  the  care 
in  operation,  and  the  general  physical  features  of  the  terrain.  From  the 
practical  consideration  of  farming,  however,  it  may  be  assumed  that  cer- 
tain items  of  field  equipment  even  though  used  very  little  during  the 
year  are  as  important  as  those  that  are  used  frequently  throughout  the 
year.  In  other  words,  planting  equipment  that  is  used  only  in  one  opera- 
tion is  just  as  essential  to  crop  production  as  a  cultivator  or  disc  that 
is  used  much  more  frequently.  For  this  reason,  as  well  as  for  the  sake  of 
simplification,  all  field  machinery  costs  except  for  the  specialized 
machines  are  grouped  together. 

Cost  and  Utilization  of  Equipment4 

Where  mechanical  power  has  been  adopted,  both  tractor  and  work- 
stock  equipment  are  usually  found.  In  the  determination  of  costs,  tractor 
and  workstock  equipment  have  been  segregated.  As  progress  is  made 
toward  complete  mechanization,  the  relative  importance  of  workstock 
equipment  is  expected  to  decline. 

Tractor  Equipment5 — The  average  investment  in  tractor  equipment 


4  Exclusive  of  combines  and  hay  balers,  which  are  handled  separately  in  this 
section. 

s  See  Appendix  Table  1  for  supplementary  information  on  average  purchase 
price,  depreciation,  repairs,  and  interest  for  individual  items  of  equipment. 
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per  farm,  exclusive  of  combines  and  hay  balers,  ranged  from  $444  on 
small  farms  with  less  than  50  acres  in  crops  to  $2,657  on  farms  with  more 
than  300  acres.  The  investment  in  tractor  equipment  per  acre  of  crop- 
land is  less  on  the  larger  farms,  however,  than  on  small  farms — $4.17  an 
acre  on  farms  with  more  than  300  acres  in  crops  and  $10.42  on  farms 
with  less  than  50  acres. 

Annual  equipment  costs  consist  of  repairs,  depreciation,  and  interest 
on  investment.  The  average  annual  cost  of  operating  tractor-drawn 
equipment  was  $289  for  all  tractor  farms  (Table  20) .  The  annual  cost 
ranged  from  $85  on  farms  with  less  than  50  acres  in  crops  to  $566  on 
farms  with  more  than  300  acres. 

Per  acre  costs  of  equipment,  however,  were  less  on  large  farms  than 
on  small  farms.  The  annual  equipment  costs  per  acre  ranged  from  $0.88 
on  farms  with  more  than  300  acres  in  crops  to  $2.00  on  farms  with  less 
than  50  acres  (Table  20) . 

If  the  annual  cost  of  operating  farm  equipment  is  divided  by  the  total 
number  of  hours  that  the  equipment  was  used,  the  average  cost  per  hour 
of  use  is  obtained.  The  average  cost  per  hour  of  use  was  18.5  cents  for 
all  tractor  farms.  Farms  with  50-149  acres  in  crops  had  the  highest  equip- 
ment cost  per  hour.  These  farms  are  usually  fully  equipped.  The  cost 
per  hour  of  use  was  least  on  small  farms.  Usually,  only  the  essential  items 
of  equipment  for  land  preparation,  planting,  and  cultivation  are  found 
on  farms  with  less  than  50  acres  in  crops  and  they  are  more  fully  utilized 
than  on  those  farms  that  are  slightly  larger  and  more  fully  equipped. 
Fuller  utilization  of  equipment  on  the  larger  farms  of  course  results  in 
lower  costs  of  operation  per  hour  of  use. 

Workstock  Equipment — Workstock  equipment  is  still  found  on  most 
all  farms,  even  on  those  where  operations  have  become  highly  mechan- 
ized. With  the  shift  from  non-mechanized  to  mechanized  power  systems, 
however,  much  of  this  equipment  is  only  partially  used  and  frequently 
it  is  not  used  at  all. 

The  average  investment  in  mule  equipment  per  farm,  by  size  groups, 
is  given  in  Table  20.  It  is  difficult  to  determine  values  of  this  equipment 
on  highly  mechanized  farms,  as  much  of  it  is  obsolete  and  not  used  to 
any  great  extent.  The  variation  in  investment  per  acre  is  due  both  to  the 
influence  of  the  size  of  farm  and  to  the  degree  to  which  farming  opera- 
tions have  been  mechanized. 

Annual  costs  of  operation,  as  for  tractor  equipment,  consist  of  annual 
repairs,  depreciation,  and  interest.  Wide  variations  in  the  relative  im- 
portance of  depreciation  and  repairs  exist  among  farms  and  are  usually 
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related  to  the  principal  type  of  power  used  on  the  farm,  the  extent  of 
equipment  use,  and  the  care  that  is  taken  of  the  equipment  itself. 

The  average  cost  per  hour  of  use  on  all  farms  was  2.7  cents  as  com- 
pared with  3.1  cents  on  small  farms  operated  entirely  with  mules  and 
1.9  cents  on  farms  with  more  than  300  acres  in  crops.  The  highest  cost 
of  operating  mule  equipment  was  6.1  cents  an  hour,  and  that  was  on 
small  farms  where  mechanical  power  systems  had  been  adopted. 

Utilization  of  Equipment — The  use  that  is  made  of  equipment 
varies  greatly  from  farm  to  farm  depending  primarily  upon  equipment 
inventories  in  relation  to  acres  of  cropland  operated.  The  shift  from 
animal  to  mechanical  power  systems  has  proceeded  so  rapidly  in  this 
area  that  all  farms  have  greater  inventories  than  are  required  to  per- 
form the  usual  operations.  Excessive  inventories  are  generally  due  to 
surplus  workstock  equipment. 

The  total  hours  that  the  complementary  tractor  and  workstock 
equipment  were  used  on  the  farms  surveyed  are  included  in  Table  20. 
The  variations  in  use  due  to  size  of  farm  and  type  of  power  system  may 
be  observed. 

Cost  and  Utilization  of  Combines 

The  combines  presently  in  use  on  delta  farms  are  about  evenly  di- 
vided between  those  with  the  power  take-off  and  with  the  auxiliary 
motor.  The  annual  cost  of  operating  combines  per  year  was  greater  for 
those  with  the  auxiliary  motor,  $232.49  as  compared  with  $171.45  for 
those  with  the  power  take-off.  The  acreage  harvested  per  machine  was 
greater  for  combines  with  the  auxiliary  motor,  119  acres  as  compared 
with  99  (Table  21) . 

The  average  cost  of  operating  combines  with  an  auxiliary  motor  was 
$1.95  an  acre  as  compared  with  $1.73  an  acre  for  those  with  the  power 
take-off  (Table  21) .  The  cost  of  operating  combines  with  an  auxiliary 
motor  exceeds  that  of  operating  those  with  the  power  take-off  by  22  cents 
an  acre.  This  differential  is  about  equal  to  the  operating  costs  for  fuel 
and  oil. 

Depreciation  is  the  chief  item  of  cost,  amounting  to  more  than  one- 
half  of  the  total.  The  cost  of  repairs  and  upkeep  is  second  in  importance 
and  interest  on  investment  is  third. 

The  average  age  of  combines  with  the  power  take-off  was  greater  than 
those  with  a  motor,  4.5  years  as  compared  with  2.7  years  (Table  22) .  The 
estimated  total  useful  life  was  about  the  same  for  both  types  of  combines. 
Combines  with  the  auxiliary  motor  recently  have  gained  popularity  and 
are  generally  preferred  to  those  with  the  power  take-off,  mainly  because 
they  are  more  effective  in  harvesting  crops.  The  efficiencies  gained  more 
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TABLE  21.   Average  Cost  per  Year  and  per  Acre  of  Operating  Sixty-one  60-inch  Combines, 
by  Type  op  Power,  in  the  Mississippi  River  Delta  Cotton  Area,  1944 


Item 

Combines  with 

Power  take-off1 

Auxiliary  motors- 

Cost  per 
year 

Cost  per 
acre 

Cost  per 
year 

Cost  per 
acre 

Repairs  and  upkeep1  

dollars 

49.83 
97.14 
24.48 

dollars 

.50 
.98 
.25 

dollars 

43.39 
130.23 
33.60 
25.27 

dollars 

.36 
1.09 
.28 
.21 

Total«  

171.45 

1.73 

232.49 

1.95 

Acreage  harvested  per  combine  

99 

i 

thirty-one  combines  with  power  take-off;  thirty  combines  with  auxiliary  motor. 
'Average  of  farmers'  estimates  of  the  annual  repair  and  upkeep  costs. 

sThe  average  purchase  price  for  combines  with  tne  power  take-off  was  $816  and  the  estimated  useful 
life  8.4  years;  the  average  purchase  price  for  combines  with  the  auxiliary  motor  was  $1,120  and  the  es- 
timated useful  life  was  8.6  years. 

^Interest  charged  at  6  per  cent  on  one-half  of  the  average  purchase  price. 

^Operating  cost  for  auxiliary  motor  includes  the  charge  for  fuel  and  oil. 

«Does  not  include  a  charge  for  taxes,  shelter,  or  labor  for  operating  tne  machine. 


TABLE  22.   Average  Age,  Estimated  Years  of  Use  Left,  and  the  Expected  Total  Life 
of  Sixty-one  60-inch  Combines,  by  Type  of  Power,  in  the  Mississippi 
River  Delta  Cotton  Area,  1944 


Item 

Combines  with 

Power  take-off 

Auxiliary  motor 

years 

years 

Average  age  

4.5 

3.9 

2.7 
5.9 

Estimated  use  left  

Total  useful  life  

8.4 

8.6 

Number  of  combines  

31 

30 

than  offset  the  additional  cost  of  operation,  according  to  the  farmers 
interviewed. 


The  average  acreage  of  crops  harvested  per  combine  is  given  in  Table 
23.  Oats  were  by  far  the  most  important  crop  combined  in  the  area. 
Other  important  crops  that  were  harvested  with  a  combine  are  soybeans, 
Singletary  peas,  and  clover  seed  in  that  order. 
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TABLE  23.   Average  Acreage  of  Crops  Harvested  per  Combine  in  the  Mississippi  River 

Delta  Cotton  Area,  1944 


Crop 


Oats  

Soybeans  

Singletary  peas. 
Clover  

Total . 


Combit 

le  with 

Power  take-off 

Auxiliary  motor 

acres 

79 
15 

4 

1 

acres 
89 

M 

6 
1 

99 

119 

Ateraze  all 
combines 


u 

19 
5 
1 
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Cost  and  Utilization  of  Hay  Balers 

There  are  three  principal  types  of  hay  balers  on  delta  farms:  station- 
ary tractor-powered  balers,  stationary  balers  with  auxiliary  motors,  and 
pick-up  balers.  The  pick-up  balers  in  1944  were  operated  with  three  men, 
but  the  general  preference  is  for  the  adoption  of  one-man  pick-up  balers. 

The  annual  cost  of  operating  pick-up  balers  is  higher  than  for  the 
stationary  balers,  $183.22  as  compared  with  $33.69  for  stationary  tractor- 
powered  balers  and  $69.65  for  stationary  balers  with  an  auxiliary  motor 
(Table  24) . 


TABLE  24.    Average  Annual  Cost  and  Cost  per  Acre  of  Operating  Hay  Balers,  by  Type 
of  Baler,  in  the  Mississippi  River  Delta  Cotton  Area,  194  4 


Stationary  with 

Pick-up  balers1 

Tractor  power 1 

Auxiliary  motor1 

Item 

Annual 

Cost  per 

Annual 

Cost  Per 

Annual 

Cost  per 

cost 

acre 

cost 

acre 

cost 

acre 

dollars 

dollars 

dollars 

dollars 

dollars 

dollars 

Repairs  and  upkeep2  

8.00 

.08 

10.75 

.10 

28.08 

.17 

Depreciation3  

17.68 

.18 

29.44 

.29 

104.56 

.64 

Interest4  

8.01 

.08 

14.13 

.14 

31 .68 

.19 

Operating  costs6  

15.33 

.15 

18.90 

.12 

Total"  

33.69 

.34 

69.65 

.68 

1S3.22 

1.12 

Acreage  per  baler  

97 

102 

1 

64 

*Five  stationary  balers  operated  with  tractor  power;  twenty-one  stationary  balers  with  an  auxiliary 
motor;  and  twelve  pick-up  balers. 

2Average  of  farmers'  estimates  of  the  annual  repair  and  upkeep  costs. 

»The  average  purchase  price  for  stationary  balers  without  auxiliary  motors  was  $267  and  the  esti- 
mated useful  life  15  years;  the  average  purchase  price  for  stationary  balers  with  an  auxiliary  motor  was 
$471  and  the  estimated  useful  life  was  16  years;  and  the  average  purchase  price  for  pick-up  balers  was 
$1,056  and  the  estimated  useful  life  was  10.1  years. 

interest  charged  at  6  per  cent  on  one-half  of  the  average  purchase  price. 

«Operating  costs  for  auxiliary  motor  includes  the  charge  for  fuel  and  oil. 

"Does  not  include  a  charge  for  taxes,  shelter,  or  labor  for  operating  the  machine. 
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Acreage  harvested  per  baler  is  considerably  larger  for  pick-up  balers. 
Per-acre  cost  of  operating  pick-up  balers  is  also  higher,  $1.12  as  com- 
pared with  $0.34  for  stationary  tractor-powered  balers  and  $0.68  for  balers 
with  an  auxiliary  motor.  The  increased  efficiency  of  pick-up  balers,  due 
primarily  to  reductions  in  labor  required  for  the  haying  operation,  more 
than  offsets  the  higher  machinery  cost  per  acre,  however. 

The  trend  has  been  toward  the  adoption  of  larger  and  more  efficient 
balers.  This  is  evidenced  by  the  average  age  of  balers  now  in  use  (Table 
25) .  The  average  age  of  stationary  tractor-powered  balers  was  9.2  years, 


TABLE  25.    Average  Age,  Estimated  Years  of  Use  Left,  and  Expected  Total  Life  of  38 
Hay  Balers,  by  Type  of  Baler,  in  the  Mississippi  River  Delta  Cotton 

Area,  1944 


Type  of  Baler 

Item 

Stationary 

Pick-up 
balers 

Tractor  power 

Auxiliary  motor 

years 

years 

years 

9.2 

4.6 

1.7 
8.4 

Estimated  use  left  

5.9 

11.4 

Total  useful  life  

15.1 

16.0 

10.1 

Number  of  balers  

5 

21 

12 

stationary  balers  with  an  auxiliary  motor  4.6  years,  and  pick-up  balers 
1.7  years.  The  estimated  life  of  pick-up  balers  is  only  about  two-thirds 
that  of  stationary  balers  and  accounts  for  higher  annual  depreciation 
costs. 


Lespedeza  was  the  principal  hay  crop  in  the  delta,  followed  by  alfalfa, 
Johnson  grass,  and  other  miscellaneous  native  grasses  (Table  26) .  The 

TABLE  26.   Average  Acreage  of  Hay  Crops  Harvested,  by  Crop  and  Type  of  Baler,  in 


the  Mississippi  River  Delta  Cotton  Area,  1944 


Crop 

Stationary  Balers 

Pick-up 
balers 

Average 
all  balers 

Tractor  power 

Auxiliary  motor 

acres 

acres 

acres 

acres 

Lespedeza  

88 

79 
17 
4 

103 
38 
23 
0 

88 

Alfalfa  

4 

23 
10 
2 

0 

Other  hay  

5 

2 

Total  

97 

102 

164 

123 
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average  acreage  harvested  per  baler  was  123  acres,  and  ranged  from  97 
acres  harvested  per  baler  for  stationary  tractor-powered  balers  to  164 
acres  for  pick-up  balers. 

RATES  OF  PERFORMANCE  WITH  TRACTORS 
AND  WORKSTOCK 

Increased  efficiency  in  the  utilization  of  labor  is  one  of  the  most  im- 
portant aspects  of  the  substitution  of  mechanical  for  animal  power.  De- 
tailed information  was  obtained  on  practices  and  usual  operations 
employed  in  producing  the  major  crops  in  the  area,  including  the  usual 
rates  of  performing  each  operation.  In  actual  practice  rates  vary  with 
the  size  of  power  unit,  size  and  condition  of  implement  used,  nature  of 
the  soil,  and  other  factors.  Efficiency  can  be  gained  by  using  the  proper 
sized  equipment  with  either  tractors  or  mules. 

Accomplishments  with  Tractor  Power 

The  usual  rates  of  performing  the  various  field  operations  with  trac- 
tors are  presented  in  Table  27.  Since  the  size  of  implement  used  is  almost 


TABLE  27.    Usual  Rates  of  Performing  the  Various  Operations  with  Tractors  in  the 
Mississippi  River  Delta  Cotton  Area1 


Operations 

Size 
implement 

Acres  per 
10-hr.  day 

Hours 

Per  acre 

Man 

Tractor 

Cutting  stalks  

2  row 

22 

2 

0 

45 

0.45 

2  pan 

5 

2 

1 

92 

1.92 

Flatbreaking  

3  pan 

7 

3 

1 

37 

1.37 

6  feet 

17 

0 

0 

59 

0.59 

8-12  feet 

26 

6 

0 

38 

0.38 

2  row 

14 

8 

0 

68 

0.68 

4  row 

27 

3 

0 

37 

0.37 

Rebreaking,  middlebuster  

2  row 

15 

4 

0 

65 

0.65 

Planting  

2  row 

17 

6 

0 

57 

0.57 

4  row 

41 

7 

0 

24 

0.24 

Cultivating,  1st.  and  2nd.  time  

2  row 

12 

7 

0 

79 

0.79 

Cultivating,  other  times  

2  row 

18 

4 

0 

54 

0.54 

Cultivating,  1st.  and  2nd.  time  

4  row 

20 

8 

0 

48 

0.48 

4  row 

37 

5 

0 

27 

0.27 

Seeding  oats,  grain  drill  

8-10  feet 

22 

7 

0 

44 

0.44 

Seeding  oats,  grain  drill  

12-14  feet 

28 

2 

0 

35 

0.35 

Seeding  oats,  endgate  seeder  

42 

6 

0 

23 

0.23 

Fertilizing  oats,  drill  

8-10  feet 

23 

8 

0 

42 

0.42 

Fertilizing  oats,  endgate  seeder  

52 

5 

0 

38 

0  19 

60  inch 

12 

8 

1 

56 

0.78 

Combining  soybeans  

42  inch. 

7 

7 

2 

60 

1.30 

60  incn 

10 

1 

1 

98 

0.99 

Mowing  hay  

7  feet 

17 

4 

0 

57 

0.57 

Raking  hay  (side  delivery)  

10  feet 

20 

8 

0 

48 

0.48 

Raking  hay  (dump)  

10  feet 

18 

0 

1 

10 

0.55 

''Rates  based  on  accomplishments  of  medium-sized  tractors.  Accomplishments  for  row  crop  operations 
based  upon  a  standard  42-inch  row. 
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directly  related  to  accomplishment,  rates  were  established  for  equipment 
of  different  sizes.  It  is  also  true  that  size  of  tractor  is  associated  with 
variation  in  rates  of  performance.  Large  tractors  are  usually  used  when 
the  large-sized  implements  are  used  and  medium  or  small  tractors  are 
used  with  the  smaller  sized  implements.  In  addition  to  the  size  and  condi- 
tion of  implement  used  and  the  size  of  the  power  unit,  other  factors 
such  as  nature  of  the  soil,  and  size  and  shape  of  the  field  affect  the  rates 
of  performing  farm  jobs.  These  rates  are  averages  and  this  should  be 
considered  in  their  interpretation. 

The  usual  rates  of  performance  are  presented  in  terms  of  the  average 
acreage  covered  in  a  10-hour  day.  They  are  also  presented  in  terms  of 
man  labor  and  power  requirements  per  acre  for  performing  each  opera- 
tion. 

These  data  can  be  used  for  calculating  labor  and  power  requirements 
for  any  given  crop.  The  practices  and  operations,  including  the  number 
of  times  over,  should  be  listed  in  sequence,  and  the  time  required  for 
each  job  in  hours  per  acre  applied.  An  approximation  of  the  require- 
ments per  acre  will  result  from  this  method. 

Accomplishments  with  Workstock  Power 

The  usual  rates  of  performing  farm  operations  with  workstock  are 
presented  in  Table  28.  The  number  of  workstock  used  in  the  perform- 


TABLE  28.   Usual  Rates  of  Performing  the  Various  Operations  with  Workstock  in  the 
Mississippi  River  Delta  Cotton  Area1 


Operation 

Number 
of  mules 

Acres  per 
10-hr.  day 

Hours  per  acre 

Man 

Mule 

2 

7.0 

1.4 

2.8 

Flatbreaking  

2 

1.6 

5.9 

11.8 

2 

5.5 

1.8 

3.6 

Harrowing  (section  harrow)  

2 

11.6 

0.9 

1.8 

Harrowing  beds  

1 

6.7 

1.5 

1.5 

Bedding  (two  furrows)  

2 

3.0 

3.3 

6.6 

Bedding  (two  furrows)  

1 

2.8 

3.6 

3.6 

Bedding  (middlebuster)  

2 

6.0 

1.7 

3.4 

Planting,  1  row  

1 

7.1 

1.4 

1.4 

Planting,  1  row  

2 

7.6 

1.3 

2.6 

Planting,  2  rows  

2 

14.8 

0.7 

1.4 

Cultivating,  1st.  and  2nd.  time  

2 

5.6 

1.8 

3.6 

Cultivating,  1st.  and  2nd.  time  

1 

3.0 

3.3 

3.3 

Cultivating,  other  times  over  

2 

6.7 

1.5 

3.0 

Cultivating,  other  times  over  

1 

3.3 

3.0 

3.0 

3 

12.0 

0.8 

2.4 

Seeding  oats,  endgate  seeder  

3 

23.6 

0.4 

1.2 

Mowing  hay  (4.5  ft.)  

2 

6.3 

1.6 

3.2 

2 

14.3 

0.7 

1.4 

Accomplishments  for  row  crop  operations  based  upon  a  standard  42-inch  row. 
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ance  of  a  particular  operation  usually  varies  directly  with  the  size  of 
the  implement.  In  other  words,  two  mules  are  used  with  a  double-break- 
ing plow  and  one  mule  is  used  with  a  single-breaking  plow.  Two  mules 
are  required  to  operate  a  one-row  cultivator  and  one  mule  is  required 
with  one-half-row  cultivators. 

In  the  delta  areas  one-row  equipment  or  two-mule  teams  are  typical 
when  non-mechanized  methods  are  employed.  One-half-row  operations 
are  still  employed  on  extremely  small  operating  units  and  in  the  new 
ground  areas,  however. 

The  rates  of  performing  farm  jobs  are  presented  in  terms  of  the  aver- 
age acreage  covered  in  a  10-hour  day.  As  for  tractor  power,  they  are  also 
given  in  terms  of  man  labor  and  workstock  requirements  per  acre  for 
performing  each  operation.  These  data  may  be  used  for  calculating  man 
labor  and  workstock  requirements  for  any  given  crop. 

MAN  LABOR  AND  POWER  REQUIREMENTS  IN  CROP  PRO- 
DUCTION UNDER  MECHANIZED  AND  NON- 
MECHANIZED  METHODS 

The  utilization  of  labor  and  power  throughout  the  year  is  of  great 
importance  to  the  effective  utilization  of  farm  resources.  Both  total  re- 
quirements and  the  distribution  of  these  requirements  are  dependent 
upon  the  crop  and  livestock  organization  of  farming  systems,  however. 
Certain  crops  and  kinds  of  livestock  that  have  extremely  high  labor 
requirements  during  certain  seasons  of  the  year  make  it  difficult  to 
obtain  an  even  distribution  of  labor  or  power  during  the  year.  In  order 
to  obtain  effective  use  of  labor  and  power  resources  it  is  necessary  that 
the  farm  organization  provide  farm  work  throughout  most  of  the  year. 
The  type  of  power  used  in  crop  production  is  an  important  factor  affect- 
ing the  distribution  and  utilization  of  labor,  power,  and  equipment  on 
delta  farms. 

Distribution  of  Man  Labor 

The  distribution  of  man  labor  in  crop  production  is  important  in 
determining  the  amount  of  labor  that  is  necessary  to  operate  the  farm. 
Both  the  total  labor  requirements  and  the  distribution  of  labor  are 
related  to  and  are  somewhat  dependent  upon  the  power  system  employed 
by  farmers. 

Mechanized  Methods — Many  farms  in  the  area  are  completely  mech- 
anized with  the  exception  of  cotton  and  corn  harvesting.  The  distribu- 
tion of  man  labor  when  production  is  mechanized  has  been  summarized 
for  the  more  important  crops  in  Table  29.  When  harvesting  operations 
for  cotton  and  corn  are  mechanized,  further  downward  adjustments  in 
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TABLE  29.    Usual  Distribution  of  Man  Labor  Required  in  Crop  Production,  per  Acre, 
Under  Mechanized  Methods  of  Farming  in  the  Mississippi  River  Delta  Cotton  Area1 


Crop 

Month 

Soybeans 

Les- 

Soybeans 

Alfalfa 

Cotton* 

Corn* 

Oats 

for 

pedeza* 

for 

Winter 

beans 

hay* 

Station- 

Pick-up 

legumes 

ary  baler 

baler 

Hours  of  Man  Labor 

4.1 

.1 

February  

.1 

.2 

.2 

.2 

.4 

March  

.6 

1.4 

.2 

1.2 

.6 

1.0 

2.3 

3.5 

1.7 

1.0 

4.1 

2.3 

May  

14.4 

4.4 

.  1.0 

1.2 

.3 

1.0 

9.5 

5.5 

June  

14.1 

1.8 

1.6 

.5 

.3 

.5 

9.5 

5.5 

July  

7.2* 

.2 

.2 

.r 

2.1 

4.1 

2.3 

9.1 

.9 

4.3 

5.0 

.8 

.8 

September  

31.5 

.4 

1.7 

.1 

.7 

3.0 

1.6 

1.6 

.7 

October  

31.6 

2.4 

.56 

1.4 

1.0 

2.0 

2.0 

.8 

November  

26.5 

4.1 

.04 

1.2 

1.2 

December  

9.2 

1.2 

.1 

.6 

Total  per  acre . .  . 

150.7 

19.7 

6.4 

7.7 

8.7 

12.5 

31.6 

20.0 

3.3 

iCrop  yields  are  as  follows:  cotton,  578  lbs.  of  lint;  corn,  26.9  bushels;  oats,  40.2  bushels;  soybeans  for 
beans,  19.1  bushels;  lespedeza,  1  ton;  soybeans  for  hay,  1.5  ton;  alfalfa,  3.9  tons. 
2Hand  labor  for  hoeing  and  picking. 
*Hand  harvesting. 

<Baled  with  tractor  and  stationary  baler. 


total  labor  requirements,  as  well  as  more  even  distribution,  are  antici- 
pated. At  the  present  stage  of  mechanization  serious  labor  peaks  are 
encountered  during  the  harvesting  season.  The  reduction  in  labor  re- 
quired during  the  growing  season  means  that  less  labor  is  needed  then, 
than  before  farming  was  mechanized,  but  the  harvesting  peak  i«  rela- 
tively more  severe. 

Non-Mechanized  Methods — Although  most  commercial  farms  have 
shifted  to  mechanical  power  systems,  many  farms  are  yet  non-mechanized. 
Total  labor  required  as  well  as  the  distribution  of  labor  requirements 
throughout  the  year  under  non-mechanized  methods  are  presented  for 
principal  crops  in  Table  30.  Labor  requirements  are  larger  where  opera- 
tions are  non-mechanized  and  two  peak  periods  occur  in  crop  produc- 
tion— the  growing  season  and  the  harvesting  season.  Since  most  non- 
mechanized  farms  must  keep  sufficient  labor  on  the  farm  during  the 
growing  season  to  produce  the  crops,  the  peak  requirements  during  the 
harvesting  season  are  not  so  severe  as  on  mechanized  farms. 

Distribution  of  Tractor  Requirements 

In  order  to  appraise  the  utilization  and  adequacy  of  power  on  an 
individual  farm,  it  is  necessary  to  have  data  on  the  total  power  required 
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TABLE  30.  Usual  Distribution  of  Man  Labor  Required  in  Cpop  Production,  pep  Acre, 
Under  Non-mechanized  Methods  of  Farming  in  the  Mississippi  River  Delta  Cotton  Area1 


Crop 

Soybeans 

Winter 

Month 

Cnttnn 

Corn 
orn 

Oats 

Lespedeza1 

for  hay1 

siijaija* 

legumes 

Hours 

of  man  labor 

• 

.1 

•  5  . 

.6 

1.6 

.03 

.2 

4.6 

5.3 

.27 

.8 

2.7 

5.6 

6.4 

1.9 

17.5 

7.3 

1.0 

.4 

2.3 

7.8 

20.3 

2.5 

2.4 

.5 

1.5 

7.6 

July  

6.7 

.6 

2.7 

6.7 

12.3 

1.9 

5.6 

5.1 

3.4 

34.1 

4.1 

.9 

2.9 

7.1 

.7 

October 

34.1 

2.0 

2.3 

.8 

1.1 

1.3 

November  

27.9 

5.4 

.2 

1.3 

5.3 

1.2 

.7 

Total  

169.1 

32.8 

12.2 

11.1 

17.2 

33.7 

4.0 

Crop  yields  per  acre  are  as  follows:  cotton,  578  pounds  of  lint;  corn,  26.9  bushels;  oats,  41  bushels; 
lespedeza,  1  ton;  soybeans  for  hay,  1  ton;  alfalfa,  3.9  tons. 
*Hay  handled  loose. 


TABLE  31.   Usual  Distribution  of  Tractor  Power  Required  in  Crop  Production,  per 
Acre,  in  the  Mississippi  River  Delta  Cotton  Area1 


Crop 

Month 

Soybeans 

Soybeans 

Alfalfa 

Winter 

Cotton 

Corn 

Oats 

Les- 

for 

for 

legumes 

pedeza 

beans 

hay 

Station- 

Pick-up 

ary  baler 

baler 

Hours  of  tractor  work 

.1 

.1 

.2 

.1 

.2 

.6 

1.4 

.1 

1.2 

1.0 

2.3 

1.6 

1.7 

1.0 

1.3 

.9 

2.4 

1.2 

.3 

.3 

1.2 

1.0 

3.1 

2.3 

2.1 

.5 

.5 

.3 

.5 

.5 

3.0 

2.2 

July  

1.2 

.3 

.2 

.7 

.1 

1.3 

.9 

.9 

1.3 

1.0 

.8 

.8 

1.7 

.2 

.05 

.5 

1.3 

1.3 

.56 

.5 

.2 

1.3 

1.3 

.4 

.04 

.4 

.6 

.05 

.3 

8.7 

5.3 

4.4 

2.8 

5.9 

5.2 

12.1 

9.7 

1.3 

Crop  yields  per  acre  are  as  follows:  cotton,  578  pounds  of  lint;  corn,  26.9  bushels;  oats,  41  bushels; 
lespedeza,  1  ton;  soybeans  for  hay,  1  ton;  alfalfa,  3.9  tons. 
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as  well  as  the  distribution  of  these  requirements  throughout  the  year. 
The  data  on  tractor  hour  requirements  and  distribution  of  these  re- 
quirements are  presented  in  Table  31.  From  these  data  it  is  possible  to 
determine  the  maximum  acreage  a  given  power  unit  will  handle  under 
normal  weather  and  working  conditions. 

Distribution  of  Workstock  Requirements 

Just  as  in  the  case  of  tractor  power,  total  mule  work  required  and  the 
distribution  of  mule  work  during  the  year  determine  the  maximum  acre- 
age that  a  given  number  of  mules  can  handle.  Mule  power  requirements 
and  the  distribution  of  these  requirements  are  presented  in  Table  32. 
P,eak  requirements  occur  during  the  planting  and  growing  season  and 
last  for  about  3  months.  Requirements  are  relatively  small  during  the 
rest  of  the  year. 

PROBLEM  OF  REDUCING  POWER  AND  EQUIPMENT  COSTS 

The  delta  cotton  areas  are  in  the  midst  of  shifting  from  animal  to 
mechanical  power  systems.  Farmers  seldom  make  the  shift  to  complete 
mechanization  at  one  time.  In  other  words,  mechanization  usually  pro- 
gresses by  stages.  Preparation  of  land  is  usually  the  first  operation  that 
is  mechanized.  The  extent  to  which  various  operations  have  been  mech- 
anized is  presented  in  Table  33.  On  the  farms  surveyed  more  than  80 
per  cent  of  all  land  preparation  in  1944  was  done  with  mechanical  power. 
About  one-half  of  the  cotton  and  corn  acreage  was  cultivated  with 
mechanical  power.  Approximately  two-thirds  of  the  soybean  crop  was 
cultivated  with  tractors.  However,  no  adjustment  was  made  for  the  aban- 
donment of  this  crop.  Abandonment  runs  high  in  the  soybean  enterprise 
as  the  crop  is  usually  planted  on  back  land  or  weed  infested  fields.  At  the 
time  of  this  survey  no  mechanical  cotton  harvesting  was  practiced.  Corn 
pickers  were  used  only  on  an  experimental  basis.  Practically  all  oats  and 
soybeans  were  harvested  with  combines  pulled  by  tractors,  however. 

Because  of  this  transitory  condition  resulting  from  the  shift  from 
animal  to  mechanical  power  systems,  high  power  and  equipment  costs 
are  to  be  expected.  Adjustments  are  being  made  gradually  which  will 
tend  to  reduce  these  costs  of  farming.  The  indivisibility  of  the  farmer's 
resources  will  continue  in  agriculture  and  will  doubtless  retard  the 
attainment  of  minimum  power  and  equipment  costs. 

Farmers  are  not  doing  a  good  job  of  protecting  their  equipment  from 
the  natural  forces  of  weather.  The  degree  to  which  the  farmers  included 
in  this  survey  were  attempting  to  provide  shelter  for  their  machinery, 
when  it  was  not  in  use,  is  summarized  in  Table  34. 

Nearly  three-fourths  of  all  farmers  reporting  tractors  were  making 
an  effort  to  provide  shelter  for  them.  Less  than  half  of  the  tractors  on 
farms  under  50  acres  were  housed  when  not  in  use. 
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TABLE  32.    Usual  Distribution  of  Hours  of  Mule  Work  Required  per  Acre  in  Crop 
Production  Under  Non-mechanized  Methods  of  Farming  in  the  Mississippi  River 

Delta  Cotton  Area1 


Crop 


Les- 

Soybeans 

Other 

Winter 

Cotton 

Corn 

Oats 

pedeza 

for  hay 

Alfalfa 

crops 

legumes 

Hours  of  mule  work 


.2 

1.1 

1.2 

3.2 

.1 

.8 

9.2 

10  0 

.8 

4.2 

2.0 

April  

11.2 

8.5 

.5 

2.0 

4.0 

11.0 

7.6 

1.1 

.7 

3.0 

5.0 

4.0 

10.6 

2.6 

3.8 

1.2 

1.0 

5.0 

4.0 

July  .. 

7.4 

1.3 

8.5 

2.8 

5.0 

3.0 

.6 

5.0 

5.8 

5.0 

2.5 

3.0 

2.2 

.5 

.9 

3.0 

5.0 

2.0 

1.0 

2.2 

1.4 

1.0 

.5 

2.0 

2.0 

1.8 

4.3 

2.0 

.6 

.8 

1.0 

Total  

58.2 

40.8 

20.3 

11.4 

20.0 

23.0 

24.0 

6.0 

iCrop  yields  per  acre  are  as  follows:  cotton,  578  pounds  of  lint;  corn,  26.9  bushels;  oats,  41  busnels; 
lespedeza,  1  ton;  soybeans  for  hay,  1  ton;  alfalfa,  3.9  tons. 


TABLE  33.   Extent  to  which  Farm  Operations  were  Mechanized  in  the  Mississippi  River 

Delta  Cotton  Area,  1944 


Operations 


Cotton 

Corn 

Oats 

Soybeans 
for  beans 

Selected  crops 


Per  cent  mechanical  power  used 


85 

81 

95 

83 

49 

55 

67i 

0 

4 

89i 

61i 

iNo  correction  was  made  for  abandonment.  In  tne  case  of  soybeans  considerable  abandonment  is 
common.  Some  oats  are  cut  for  nay  on  non-mechanized  units.  Nearly  100  per  cent  of  the  oats  and 
soybeans  harvested  were  combined. 


Only  55  per  cent  of  the  farmers  reporting*  indicated  that  other  farm 
machinery  was  kept  under  shelter  when  it  was  not  in  use.  Large  farm 
operators  were  more  likely  to  provide  shelter  than  small  farmers. 

An  inquiry  was  made  to  determine  whether  a  special  machinery  shed 
was  maintained  on  the  farm.  Only  55  per  cent  reported  that  special 
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TABLE  34.  Degree  to  which  Tractors  and  Farm  Equipment  were  being  Housed,  by  Size 
  OF  Farm,  in  the  Mississippi  River  Delta  Cotton  Area,  19441 


Size  of  farm2 


Less  than  50  acres 

50-149  acres  

150-299  acres  

300  acres  and  over 

Average  all  groups 


Was  tractor  housed 
when  not  used? 


No.  re- 
porting 


16 

22 
25 
22 


85 


Per  cent 
No 


Yes 


44 
82 
76 
77 


72 


28 


Was  other  machinery 
housed  when  not  used? 


No.  re- 
porting 


93 


Per  cent 


Yes 


55 


No 


58 
39 
50 
32 


45 


Is  there  a  special 
machinery  shed  on  farm? 


No.  re- 
porting 


24 

24 
23 
22 


93 


Per  cent 


Yes 


33 
54 
52 
82 


55 


No 


67 
46 
48 
22 


45 


^ased  on  the  practice  of  farmers  reporting. 
2Based  on  acres  of  cropland. 

facilities  were  maintained  for  the  storage  of  farm  machinery.  A  higher 
proportion  of  large  farm  operators  reported  special  machinery  sheds  than 
did  the  small  farmers— 82  per  cent  of  farms  with  more  than  300  acres 
of  cropland  as  compared  with  only  33  per  cent  of  farms  with  less  than 
50  acres. 

On  the  basis  of  performance,  then,  slightly  over  one-half  of  the  farm- 
ers reporting  in  this  survey  were  attempting  to  protect  their  machinery 
from  the  weather.  This  of  course  is  only  an  indication  of  the  extent  to 
which  farmers  are  conscious  of  the  value  of  proper  equipment  care. 
Undoubtedly  the  length  of  useful  life  could  be  extended,  and  conse- 
quently the  cost  of  depreciation  and  repairs  reduced,  if  shelter  were 
provided  when  the  equipment  was  not  in  use.  Sufficient  data  are  not 
readily  available  to  evaluate  the  economies  achieved  through  the  pro- 
tection of  machinery  by  providing  proper  housing.  However,  many  farm- 
ers who  are  not  now  protecting  their  machinery  from  the  weather  could 
do  so  at  nominal  cost,  either  through  the  conversion  of  old  buildings 
now  on  the  farm  or  the  construction  of  simple  low-cost  machinery  sheds. 
Things  Farmers  May  Do  to  Reduce  Power  and  Equipment  Costs 

Many  opportunities  exist  on  farms  in  the  delta  cotton  areas  for  sizable 
reductions  in  the  cost  of  power  and  equipment.  Some  of  the  more  im- 
portant means  of  effecting  economies  in  the  cost  of  power  and  equipment 
are  enumerated  as  follows: 

1.  When  tractors  are  adopted  as  the  power  unit,  reduce  workstock 
numbers  to  the  absolute  minimum  as  soon  as  possible.  On  small  farms 
with  less  than  100  crop  acres,  one  tractor  is  sufficient  power,  and  work- 
stock  can  be  eliminated.  In  other  instances  there  may  be  reasons  why  one 
team  is  necessary  for  the  successful  operation  of  the  farm. 

2.  Increased  annual  use  of  the  power  unit  and  the  complementary 
equipment  is  the  most  effective  means  of  reducing  the  costs  of  operation. 
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Where  the  power  unit  and  equipment  are  not  used  to  capacity,  plan  to 
work  for  other  farms  on  a  custom  basis.  Custom  work  affords  an  oppor- 
tunity for  the  small  farmer  to  obtain  fuller  utilization  of  the  power  unit, 
and  at  the  same  time,  it  provides  employment  opportunities  for  the 
farmer's  labor.  Even  though  it  may  be  necessary  to  hire  labor  for  certain 
farm  work,  the  skilled  tractor  operator  stands  to  gain  by  doing  custom 
work  because  he  is  able  to  obtain  fuller  utilization  of  his  power  and 
equipment  and  at  the  same  time  earn  wages  commensurate  with  his 
abilities.  On  a  40-acre  farm,  the  power  unit  is  used  less  than  50  per  cent 
of  capacity.  This  means  that  sufficient  power  and  equipment  are  available 
to  operate  at  least  another  40-acre  farm  of  similar  organization. 

3.  If  the  possibility  of  doing  custom  work  is  poor,  rent  or  buy  addi- 
tional farm  land  if  it  is  available.  This  is  a  desirable  means  of  expanding 
the  farm  business  and  could  achieve  better  utilization  of  labor  through 
diversification  of  crop  and  livestock  enterprises  as  well  as  more  complete 
utilization  of  power  and  equipment.  Farmers  should  exercise  care 
in  buying  additional  farm  land  during  periods  of  high  prices.  If  care  is 
not  taken,  many  farmers  may  find  that  the  mortgage  they  give  in  per- 
iods of  high  prices  exceeds  the  long-run  normal  agricultural  value  of  the 
land — not  to  mention  the  down  payment,  which  currently  ranges  from 
25  to  50  per  cent. 

4.  If  custom  work  does  not  prove  a  satisfactory  arrangement  and 
renting  or  buying  additional  land  is  impracticable,  explore  the  possi- 
bilities of  cooperative  ownership  and  use  of  the  power  unit.  Two  or 
three  small  farm  operators  may  find  it  profitable  to  own  a  tractor  and 
the  equipment  together.  When  the  power  system  is  owned  cooperatively, 
extreme  care  should  be  exercised  to  ensure  that  the  crop  system  can  be 
handled  adequately  with  the  given  power  unit.  Because  of  the  difficulty 
of  finding  farmers  who  will  work  together,  cooperative  ownership  and  use 
of  equipment  has  definite  limitations.  By  and  large,  cooperative  arrange- 
ments will  work  best  when  father  and  son,  or  brothers,  own  and  operate 
as  a  single  unit. 

5.  The  use  of  reliable  second-hand  equipment  may  make  possible 
lower  power  and  equipment  costs.  If  the  use  of  second-hand  equipment 
is  contemplated,  extreme  care  should  be  exercised  in  its  appraisal  and 
purchase.  This  opportunity  is  especially  applicable  to  small  farmers  with 
limited  resources. 

6.  Small  tractors  and  small  equipment  can  be  operated  at  lower 
cost  than  larger  machines.  Adapt  the  power  unit  to  the  job.  In  the  delta 
cotton  areas,  however,  there  is  danger  of  buying  tractors  and  equipment 
that  are  too  small  for  effective  land  preparation.  Before  selecting  small 
equipment,  be  sure  that  it  is  large  enough  to  do  the  job.  In  deciding 
upon  the  most  economical  size  of  power  unit,  timeliness  of  performing 
farm  operations  and  the  cost  of  labor  should  be  considered.  As  a  rule, 
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one-row  tractor  units  are  not  practicable  in  the  delta  even  on  small 
farms. 

7.  Depreciation  and  repairs  make  up  a  large  proportion  of  the  total 
costs  of  operating  the  power  unit  and  equipment.  Any  extension  in 
useful  life  through  better  care  results  in  lower  costs  of  operation.  Proper 
lubrication  and  timely  repairs  result  in  lower  total  repair  costs  and 
hence  lower  costs  of  operation  per  day,  per  hour,  or  per  acre. 

SUMMARY 

1.  The  adoption  of  tractors  for  farm  power  has  proceeded  rapidly  in 
the  Mississippi  River  Delta  Cotton  Area  since  1940.  The  number  of 
tractors  on  farms  in  the  area  increased  from  551  in  1930  to  1711  by  1940. 
From  1940  to  1944  the  number  of  tractors  more  than  doubled — from 
1711  to  3767. 

2.  Farms  included  in  the  farm  mechanization  study  were  stratified  by 
size  into  four  representative  groups  that  were  typical  of  most  farming 
systems  in  the  delta  cotton  areas  of  Louisiana.  The  size  groups  were  as 
follows:  less  than  50  acres  in  crops,  50-149  acres  in  crops,  150-299  acres 
in  crops,  and  over  300  acres  in  crops  but  less  than  1,500  acres. 

3.  The  average  cost  of  operating  179  tractors  based  on  1944  price- 
cost  relationships  amounted  to  $5.58  per  10-hour  day,  or  56  cents  an 
hour.  Cash  expenses  for  fuel,  oil,  grease,  repairs,  and  service  labor 
amounted  to  $3.60,  while  overhead  costs  for  depreciation  and  interest 
accounted  for  the  remaining  $1.98  per  10-hour  day. 

4.  The  average  cost  of  operating  small  tractors  of  less  than  17  draw- 
bar horsepower  was  $4.85  per  10-hour  day;  medium-sized  tractors  from 
17  to  27  drawbar  horsepower,  $5.45  per  10-hour  day;  and  large  tractors, 
27  horsepower  and  over,  $6.09  per  10-hour  day. 

5.  The  number  of  days  that  a  tractor  was  used  annually  was  an 
important  factor  affecting  the  cost  of  operation  per  day  or  per  hour  of 
use.  For  tractors  that  were  used  on  an  average  of  45  days  a  year  the  cost 
of  operation  per  10-hour  day  was  $7.37.  This  compares  with  a  cost  of 
$5.58  per  10-hour  day  for  all  tractors,  which  were  used  95  days  per  year, 
and  $4.63  per  10-hour  day  for  those  tractors  that  were  used  over  120 
days  a  year. 

6.  The  average  annual  cost  of  keeping  workstock  at  1944  prices  was 
$198.55  per  head.  When  workstock  were  used  less  than  30  days  per  year, 
the  annual  cost  per  head  was  $162.97;  30-59  days  per  year,  $178.75;  60-89 
days  per  year,  $206.52;  and  more  than  90  days  per  year,  $225.21. 

7.  The  cost  per  hour  of  use  is  exorbitant  when  workstock  are  main- 
tained in  working  condition  and  are  not  fully  used  as  a  source  of  power. 
The  cost  per  hour  of  use  was  $1.17  for  workstock  that  were  used  less 
than  30  days  per  year,  $0.44  for  those  used  from  30-59  days,  $0.27  for 
those  used  60-89  days,  and  $0.21  for  those  used  over  90  days  per  year. 
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combines  and  hay  balers,  averaged  18.5  cents  for  all  farms. 

8.  The  cost  per  hour  of  use  of  all  tractor  equipment,  excluding 

9.  The  cost  of  operating  all  mule  equipment  averaged  2.7  cents  per 
workstock  hour  on  all  farms  included  in  the  mechanization  survey.  On 
small  farms  where  workstock  were  the  only  source  of  power  the  cost  of 
all  workstock  equipment  was  3.1  cents  per  workstock  hour. 

10.  The  average  annual  cost  of  operating  combines  was  $171.45  for 
those  with  the  power  take-off  and  $232.49  for  those  with  an  auxiliary 
motor.  An  average  of  99  acres  was  harvested  annually  by  combines  with 
the  power  take-off  at  a  cost  of  $1.73  an  acre.  Combines  with  an  auxiliary 
motor  were  used  to  harvest  an  average  of  119  acres  at  a  cost  of  $1.95  an 
acre.  The  efficiencies  gained  through  the  use  of  combines  with  an  auxil- 
iary motor  most  probably  offset  the  additional  cost  of  operation,  accord- 
ing to  the  farmers  interviewed. 

11.  The  average  annual  cost  of  operating  hay  balers  was  as  follows: 
stationary  tractor-powered  balers,  $33.69;  stationary  balers  with  an  auxil- 
iary motor,  $69.65;  and  pick-up  balers,  $183.22.  The  acreage  harvested 
was  greatest  for  pick-up  balers,  an  average  of  164  as  compared  with  102 
acres  for  stationary  balers  with  the  auxiliary  motor  and  97  acres  for 
stationary  tractor-powered  balers.  The  cost  of  operating  balers  per  acre 
was  $1.12  for  pick-up  balers,  $0.68  for  stationary  balers  with  an  auxiliary 
motor,  and  $0.34  for  stationary  tractor-powered  balers. 

12.  The  adoption  of  one  medium-sized  tractor  provides  sufficient 
power  to  displace  6  head  of  workstock.  Workstock  numbers  had  not  been 
reduced  to  this  extent  on  the  farms  surveyed;  consequently,  over-all 
power  costs  were  higher  than  necessary  on  the  farms  surveyed  and  may 
be  reduced  significantly. 

13.  The  type  of  power  used  in  crop  production  is  an  important 
factor  affecting  total  labor  requirements  and  the  distribution  of  these 
requirements  throughout  the  year.  Labor  requirements  were  reduced 
substantially  when  mechanized  methods  of  production  were  employed, 
ranging  from  a  reduction  of  9.9  per  cent  for  cotton,  which  was  only 
partially  mechanized,  to  47  per  cent  in  the  production  of  oats. 

14.  The  distribution  of  power  requirements  for  crop  production 
throughout  the  year  largely  determines  the  maximum  acreage  that  can 
be  operated  by  a  single  power  unit. 

15.  Many  opportunities  exist  on  farms  in  the  delta  cotton  areas  for 
sizable  reductions  in  the  cost  of  power  and  equipment.  Some  of  the  more 
important  means  of  reducing  costs  are  as  follows:  reduction  in  work- 
stock,  increased  annual  use,  more  custom  work,  efficiently  sized  farms, 
cooperative  ownership,  wise  purchase  of  good  second-hand  equipment, 
adaptation  of  the  power  unit  to  the  farm  and  to  the  job  to  be  done, 
and  better  care  of  tractors  and  equipment. 
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Financial  Results  of  the  Operation  of  Raw  Sugar 
Mills  in  Louisiana  for  Nine  Years, 
1937  to  1945 

By 

J.  Norman  Efferson  and  Mildred  Cobb 

INTRODUCTION 

Detailed  studies  of  the  costs  and  returns  from  the  operation  of  raw 
sugar  mills  in  Louisiana  have  been  conducted  by  the  Department  of 
Agricultural  Economics  of  the  Louisiana  Agricultural  Experiment  Sta- 
tion each  year  since  1937.1  In  each  year,  the  same  general  methods  of 
collecting  and  analyzing  the  data  were  employed  in  order  to  make  the 
results  from  year  to  year  directly  comparable.  Records  were  collected 
from  30  mills  in  1937,  32  in  1938,  42  in  1939,  38  in  1940,  36  in  1941,  32 
in  1942,  32  in  1943,  29  in  1944,  and  22  in  1945. 2  During  this  nine-year 
period  there  were  between  40  and  50  mills  in  the  state  which  manufac- 
tured primarily  raw  sugar;  thus  the  sample  studied  represents  about 
two-thirds  of  the  raw  sugar  mills  and  also  represents  about  two-thirds 
of  the  total  raw  sugar  production  in  the  state.  Consequently,  the  sample 
secured  was  large  enough  to  be  representative  of  the  industry  as  a  whole. 

The  purpose  of  this  report  is  to  present  a  summary  of  the  financial 
results  of  the  operation  of  raw  sugar  mills  in  Louisiana  for  the  nine- 
year  period  1937  to  1945  and  to  make  comparisons  of  significant  trends 
during  the  period. 

METHOD  OF  PROCEDURE 

Selection  of  the  mills  for  the  sample  was  determined  by  the  degree 
of  cooperation  assured  by  the  managers  and  bookkeepers  and  the  ac- 
curacy of  the  records  involved.  For  the  most  part,  identical  mills  were 
studied  throughout  the  nine-year  period.  With  the  exception  of  one 
replacement,  the  mills  studied  in  the  1943  analysis  were  the  same  as 


1  Financial  Results  of  the  Operation  of  Sugar  Mills  in  Louisiana,  1937  and  1938 
(Louisiana  Experiment  Station  Bulletin  No.  316,  February,  1940) ;  Financial  Results 
of  the  Operation  of  Sugar  Mills  in  Louisiana,  1939  to  1941  (Louisiana  Experiment 
Station  Bulletin  No.  373,  March,  1944)  ;  Costs  and  Returns  of  Operating  Raiu  Sugar 
Mills  in  Louisiana,  Crop  Year  1942  (Dept.  of  Agricultural  Economics  Mimeo.  No.  37, 
November,  1943)  ;  Financial  Results  of  the  Operation  of  Raw  Sugar  Mills  in  Louisiana, 
1943  and  1944  (Dept.  of  Agricultural  Economics  Mimeo.  No.  48,  March,  1945) . 

2  The  field  schedules  for  the  1937  and  1938  studies  were  collected  by  Roy  A.  Bal- 
linger;  for  1939,  1940,  and  1941,  by  Roy  A.  Ballinger  and  Reid  M.  Grigsby;  for  1942, 
by  Roy  A.  Ballinger  and  W.  H.  Alexander;  for  1943,  by  J.  Norman  Efferson  and  W. 
H.  Alexander;  and  for  1944  and  1945,  by  J.  Norman  Efferson. 
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those  used  in  the  1942  study.  Twenty-nine  of  the  32  mills  studied  in 
1943  were  used  in  the  1944  analysis.  The  omission  of  earlier  cooperators 
and  their  replacement  with  new  cooperators  in  the  studies  for  recent 
years  was  made  necessary  because  of  shifts  in  the  type  of  sugar  produced 
by  some  mills.  Since  the  study  was  limited  to  an  analysis  of  raw  sugar 
producers,  any  mill  that  shifted  from  the  production  primarily  of  raw 
sugar  to  the  production  mostly  of  direct  consumption  sugars  was  omitted 
and  replaced  with  a  new  raw  sugar  producer. 

The  total  costs  of  operating  the  mills  were  divided  into  five  main 
groups,  with  each  group  subdivided  into  various  items.  These  groupings 
were  determined  very  largely  by  the  customary  practices  of  the  mills  in 
keeping  their  accounts.  Since  accounting  practices  varied  somewhat  be- 
tween mills,  however,  it  was  necessary  to  make  certain  adjustments  in 
the  accounts  of  some  of  the  mills  in  order  to  fit  them  into  the  arrange- 
ment used  in  this  study.  In  some  cases  it  was  necessary  to  make  estimates 
as  to  the  allocation  of  costs  under  the  different  headings;  these  estimates 
were  in  all  cases  made  by  the  manager  or  some  other  official  of  the  mill. 
Such  allocations  affect  the  distribution  of  costs  between  items;  they  do 
not  affect  the  total  cost  of  any  mill. 

Items  of  Cost 

General  overhead  expenses  include  those  items  which  could  not  be 
accurately  allocated  to  the  other  divisions.  The  labor  charge  under 
general  overhead  includes  payments  for  general  management  and  su- 
pervision, and  clerical  and  accounting  work.  Materials  include  such 
items  as  postage,  printing,  stationery,  and  office  supplies.  "Other"  ex- 
penses include  telephone,  telegraph,  travel,  bad  debts,  contributions, 
and  other  miscellaneous  overhead  items.  Taxes  (not  including  state  and 
federal  income  taxes) ,  insurance,  and  depreciation  have  been  included 
as  a  part  of  general  overhead  expenses  since  the  information  in  the 
records  of  most  mills  was  not  in  such  form  as  to  permit  a  satisfactory 
division  of  these  items  among  the  other  groups  of  cost.  In  the  cases 
where  one  company  operated  both  a  raw  sugar  mill  and  a  sugar  cane 
farm  or  farms,  or  where  one  company  operated  more  than  one  mill,  and 
maintained  a  central  office  for  the  administration  of  the  multiple-unit 
enterprises,  certain  of  the  general  overhead  costs,  such  as  clerical  labor, 
office  supplies,  and  other  similar  items,  had  to  be  allocated  to  the  mill 
and  to  the  other  enterprises  on  a  percentage  basis,  usually  established 
on  the  volume  of  business  of  the  different  enterprises.  In  all  cases  these 
percentage  allocations  were  made  by  one  or  more  officials  of  the  operat- 
ing company. 

The  costs  shown  under  procurement  of  cane  include  the  purchase 
of  cane  from  independent  growers  and  the  cost  of  transporting  it  from 
the  field  loading  stations  to  the  mills.  In  those  cases  where  cane  was 
obtained  from  lands  operated  by  the  mill,  the  cost  of  cane  to  the  mill 
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was  considered  to  be  the  amount  which  would  have  been  paid  to  the 
independent  grower  for  the  same  tonnage.  Transportation  costs  for  this 
cane  also  were  included.  Most  of  the  mills  kept  their  records  in  such  a 
way  as  to  show  the  cost  in  this  manner;  in  some  instances  where  they 
did  not  do  so,  the  records  were  adjusted  to  this  basis.  The  transportation 
charges  are  composed  of  amounts  paid  for  railroad  freight,  truck  contract 
hauling,  operation  of  hoists  and  derricks,  operation  of  on-farm  railroads, 
and  other  miscellaneous  items  connected  with  the  cost  of  transportation. 
The  transportation  costs  as  shown  are  somewhat  understated  because  it 
was  not  possible  to  segregate  all  of  the  items  that  should  have  been  in- 
cluded. Depreciation  on  transportation  equipment,  such  as  trucks,  on- 
farm  railroads,  and  similar  items,  was  included  in  the  depreciation  item 
in  overhead  costs.  In  a  similar  manner,  no  boardingbouse  costs  were 
included  in  transportation  charges,  although  in  many  cases  part  or  all 
of  the  labor  employed  in  transporting  cane  was  fed  at  the  boarding- 
house.  Also,  some  part  of  the  labor  cost  of  supervision  could  be  properly 
charged  to  transportation,  but  no  basis  could  be  established  for  deter- 
mining what  part;  thus,  all  supervision  costs  were  charged  to  overhead. 
The  importance  of  these  items  is  not  very  great,  but  their  existence 
should  be  recognized. 

The  costs  grouped  under  manufacture  of  sugar  include  those  items 
that  were  concerned  most  directly  with  the  actual  process  of  making 
sugar.  Under  labor  is  included  all  labor  not  specifically  assigned  to  gen- 
eral overhead  or  procurement  of  cane.  The  cost  for  fuel  includes  only 
fuel  purchased  and  does  not  include  any  allowance  for  bagasse  which 
the  mills  produced  and  burned.  The  costs  for  lime,  sulphur,  bags,  twine, 
laboratory  and  other  supplies  represent  the  amount  paid  for  the  quan- 
tities actually  used  during  the  fiscal  years.  Off-season  or  dead-season  re- 
pair costs  have  been  divided  between  labor  and  materials.  The  item 
"Other"  includes  such  items  as  lubricants,  waste,  lights,  and  other  miscel- 
laneous items.  In  some  cases  where  the  cost  accounts  of  a  mill  were  di- 
vided into  other  groupings  which  did  not  follow  the  general  scheme 
used  in  this  study,  it  is  possible  that  certain  items  were  included  in 
"Other"  which  belonged  elsewhere.  Such  cases  were  relatively  few,  how- 
ever, and  would  not  affect  greatly  the  distribution  of  costs  and  would  not 
affect  the  total  costs  to  any  extent. 

Selling  costs  cover  the  amounts  actually  paid  for  commissions  and 
brokerage  charges,  weighing  and  gauging,  freight  and  drayage  on  prod- 
ucts sold,  storage  where  space  was  rented,  and  allowances  made  to  buyers 
for  any  reason.  No  attempt  was  made  to  allocate  any  part  of  the  general 
overhead  costs  to  selling,  because  there  was  no  adequate  basis  for  making 
such  an  allocation.  It  is  certainly  true,  however,  that  some  part  of  the 
general  overhead  costs  was  incurred  in  connection  with  the  selling  opera- 
tions. 

The  interest  cost  was  calculated  at  5  per  cent  of  the  total  value  of 
the  assets  used  in  the  business.  Interest  actually  paid  by  the  various 
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mills  for  the  use  of  borrowed  funds  was  not  included  as  a  cost,  since 
this  would  have  meant  including  the  same  cost  twice.  This  procedure 
placed  all  mills  on  the  same  basis  with  respect  to  capital  charges,  re- 
gardless of  the  extent  of  their  borrowings  or  the  rate  of  interest  actually 
paid.  The  use  of  the  5  per  cent  rate  in  computing  interest  costs  was 
largely  arbitrary.  The  effect  of  using  a  different  rate  can  be  determined 
by  applying  any  desired  rate  to  the  capital  investment. 

Measures  of  Net  Cost  and  Return 

The  net  cost  of  manufacturing  raw  sugar  was  determined  by  sub- 
tracting miscellaneous  credits  from  the  total  cost.  Miscellaneous  credits 
consist  of  the  income  received  by  the  mills  from  any  source  except  the 
sale  of  raw  sugar.  Such  income  was  largely  received  from  the  sale  of 
molasses,  syrup,  and  sugar  other  than  raw  sugar.  In  addition,  some  in- 
come was  received  from  the  sale  of  scrap  iron  and  other  miscellaneous 
products.  The  production  of  these  items  was  for  the  most  part  incidental 
to  the  business  of  manufacturing  raw  sugar;  thus,  the  income  from  their 
sale  may  be  regarded  as  having  reduced  the  cost  of  manufacturing  raw 
sugar  below  what  it  would  have  been  otherwise. 

Total  income  of  the  mills  includes  the  receipts  from  all  sales  made 
by  the  mills,  including  both  raw  sugar  and  the  items  accounted  for  in 
connection  with  miscellaneous  credits.  Differences  in  inventory  of  prod- 
ucts for  sale  at  the  beginning  and  end  of  each  year  have  been  included 
in  calculating  income. 

Operating  expenses  include  all  of  the  costs  except  interest  on  capi- 
tal. Net  operating  income  is  the  difference  between  total  income  from 
all  sources  and  operating  expenses.  It  represents  the  earnings  available 
for  the  payment  of  interest,  dividends,  and  additions  to  surplus.  Net 
income  is  the  amount  remaining  after  subtracting  interest  at  the  rate 
of  5  per  cent  from  the  net  operating  income. 

Other  Considerations 

The  method  used  in  computing  average  interest  costs  is  subject  to 
some  limitations  but  is  used  in  an  effort  to  make  interest  costs  com- 
parable for  all  mills.  The  only  accurate  figure  available  as  to  the  total 
assets  on  the  books  of  most  of  the  mills  studied  was  the  "depreciated 
assets"  item  as  used  for  federal  and  state  income  tax  purposes.  Since 
many  of  the  older  mills  have  depreciated  their  assets  heavily  during  the 
course  of  time,  the  capital  investment  data  as  used  in  these  studies  to 
compute  interest  charges  are  lower  than  the  book  value,  replacement 
cost,  or  sales  value  of  the  property.  As  a  result,  the  interest  cost  for  such 
mills  is  much  lower  than  the  interest  which  would  have  had  to  be  paid 
if  the  property  were  purchased  on  the  open  market  with  the  use  of 
borrowed  funds. 


8 


In  interpreting  the  average  operating  income  before  interest  and 
the  net  income  after  interest,  it  should  be  noted  that  these  two  measures 
of  return  or  profit  are  the  returns  before  income  taxes,  since  no  state  or 
federal  income  taxes  are  included  in  the  cost  items.  Income  taxes  were 
excluded  from  the  items  of  cost  in  order  to  obtain  an  average  cost  per 
mill  and  per  unit  of  production  which  would  be  directly  comparable. 
This  procedure  gives  more  accurate  cost  data  for  comparing  mill  to  mill 
in  any  one  year  or  averages  over  a  period  of  years.  However,  it  also  over- 
states the  actual  profit  made  by  the  business  and  the  profit  returned  to 
the  operators  or  stockholders. 

The  amount  of  cane  ground  by  the  mills  is  reported  in  mill  tons, 
that  is,  the  actual  weight  of  the  cane  regardless  of  its  sucrose  content. 
The  amount  of  raw  sugar  manufactured  is  in  terms  of  96-degree  equiva- 
lent rather  than  the  actual  weight  of  the  sugar  made. 

AVERAGE  RESULTS  FOR  THE  NINE  YEARS 

A  brief  summary  of  the  average  results  for  each  of  the  nine  years 
studied  is  shown  in  Tables  1  through  5.  A  more  detailed  analysis  of  the 
final  results  for  each  year  on  a  per  mill,  per  ton  ground,  and  per  hun- 
dred pounds  of  sugar  made  basis,  is  presented  in  Appendix  Tables  I 
through  XII. 

Volume  of  Business 

The  average  volume  of  business  for  the  mills  studied  for  each  year 
from  1937  to  1945,  including  the  tons  of  cane  ground  per  mill,  the  pounds 
of  raw  sugar  manufactured  per  mill,  and  the  average  number  of  pounds 
of  sugar  made  per  ton  of  cane  ground,  is  shown  in  Table  1.  These  re- 
sults reflect  the  wide  variation  that  has  occurred  from  year  to  year  in 


TABLE  1.    Average  Volume  of  Cane  Ground  and  Raw  Sugar  Manufactured  by 
Louisiana  Sugar  Mills,  1937  to  1945 


Year 

Number 
of  mills 

Average  per  mill 

Average  number  of 
pounds  of  sugar 
manufactured  per 
ton  of  cane  ground 

Tons  of  cane 
ground 

Pounds  of  sugar 
manufactured 

1937.  

30 

.  75,561 

11,693,449 

154.8 

1938  

32 

83,012 

14,141,279 

170.4 

1939  

42 

74,028 

12,917,332 

174.5 

1940  

38 

44,447 

7,267,582 

163.5 

1941  

36 

62,456 

10,487,408 

167.9 

1942  

32 

76,491 

13,052,404 

170.6 

1943  

32 

87,117 

14,009,962 

160.8 

1944  

29 

84,987 

12,983,639 

152.8 

1945  

22 

87,095 

13,556,532 

155.7 
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the  size  of  the  Louisiana  sugar  cane  crop  due  to  weather  conditions,  since 
the  acreage  has  been  relatively  stable.  For  the  period  covered,  the  aver- 
age tonnage  of  cane  ground  varied  from  a  low  point  of  less  than  45,000 
tons  per  mill  in  1940  to  more  than  87,000  tons  per  mill  in  1943  and  1945. 
The  large  volume  ground  per  mill  in  1945,  however,  is  due  not  only  to 
relatively  favorable  weather  conditions  and  good  yields  per  acre  in  1945 
but  also  to  another  trend  that  is  occurring  in  the  area.  From  1943  to 
1945,  several  raw  sugar  mills  in  Louisiana  went  out  of  business  and  the 
tonnage  of  cane  that  normally  went  to  these  mills  was  shifted  to  other 
mills,  resulting  in  a  larger  volume  of  business  per  mill  in  1945  than  in 
earlier  years  even  though  the  relative  size  of  the  crop  for  that  year  did 
not  increase  by  a  like  amount. 

The  pounds  of  raw  sugar  manufactured  per  mill  varied  from  a  low 
point  of  about  7,000,000  pounds  (3,500  short  tons)  in  1940,  to  more 
than  14,000,00  pounds  (7,000  short  tons)  in  1938  and  in  1943.  This 
factor  is  affected  by  both  the  volume  of  cane  ground  and  the  quality  and 
average  sucrose  content  of  the  crop.  As  a  result,  even  though  the  ton- 
nage ground  per  mill  was  about  the  same  in  1945  as  in  1943,  these  mills 
produced  an  average  of  about  one-half  million  pounds  of  raw  sugar  less 
per  mill  in  1945  than  in  1943  because  of  a  relatively  low  recovery  rate 
obtained  in  1945. 

The  average  recovery  rate,  or  the  amount  of  sugar  manufactured 
per  ton  of  cane  ground,  varied  from  174.5  pounds  per  ton  in  1939  to 
152.8  pounds  per  ton  in  1944.  The  facts  indicate  that  there  is  a  trend 
toward  a  decreasing  rate  of  recovery  in  the  Louisiana  sugar  cane  area  as 
indicated  by  the  low  rate  of  recovery  obtained  in  the  last  three  years  of 
the  study,  1943  to  1945.  From  1939  to  1943,  the  sugar  recovery  per  ton 
of  cane  ground  varied  from  164  to  175  pounds,  averaging  almost  170 
pounds  per  ton  for  the  five-year  period.  From  1943  to  1945,  the  same 
rate  varied  from  153  to  161  pounds  per  ton,  averaging  about  156  pounds 
per  ton  for  this  three-year  period — 14  pounds,  or  8  per  cent,  less  than 
the  previous  five-year  average.  Preliminary  results  for  the  1946  grinding 
season  indicate  that  this  same  declining  trend  has  continued  through 
1946. 

Net  Returns  per  Mill 

The  average  investment  per  mill,  the  net  operating  income  before 
interest  charges  and  the  net  income  after  interest  on  a  per  mill  basis, 
and  the  per  cent  return  on  investment  before  interest  and  taxes  for  each 
of  the  nine  years  are  shown  in  Table  2. 

Total  assets,  which  represent  the  depreciated  value  of  all  buildings, 
machinery,  and  equipment  used  in  the  operation  of  these  raw  sugar 
mills,  averaged  about  $400,000  per  mill  in  the  pre-war  period  from  1937 
to  1941  but  increased  to  more  than  $450,000  per  mill  in  1944  and  1945. 
This  trend  toward  an  increased  investment  to  operate  the  same  relative 
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TABLE  2.    Average  Net  Returns  from  the  Production  of  Raw  Sugar  in 
Louisiana,  1937  to  1945 


Year 
- 

Number 
of  mills 

Average  per  miil 

Total  assets 

Net  operating 
income 

Net  income 

Per  cent  return 
on  investment 
before  taxes* 

Number 

Dollars 

Dollars 

Dollars 

Per  cent 

1937  

30 

390,253 

18,764 

-  749 

4.81 

1938  

32 

389,398 

22,695 

3,468 

5.83 

1939 

42 

329 , 857 

39,884 

23,391 

12.09 

1940  

38 

350,993 

1,635 

-15,915 

0.47 

1941  

36 

400,380 

63,973 

43,955 

15.97 

1942  

32 

401 , 528 

63,730 

43,653 

15.87 

1943  

32 

446,299 

61,444 

39,129 

13.77 

1944  

29 

452,977 

11,212 

-11,437 

2.48 

1945  

22 

454,776 

50,064 

27,325 

11.01 

♦Computed  by  dividing  the  net  operating  income  by  the  total  assets.  Since  the  net  operating  income 
does  not  include  a  deduction  for  actual  interest  costs  or  for  computed  interest  costs,  this  return  overstates 
the  actual  return  by  the  amount  actually  paid  as  interest  on  borrowed  funds. 


volume  of  business  is  due  to  higher  replacement  costs  during  the  war 
years  for  all  items  of  machinery  and  equipment.  This  trend  is  expected 
to  increase  at  an  accelerated  rate  during  the  next  few  years  because  the 
shortage  of  machinery  and  equipment  during  the  war  years  has  caused 
most  mill  operators  to  delay  the  purchase  of  many  essential  items  which 
must  be  obtained  to  replace  worn-out  equipment  in  the  near  future  if 
they  are  to  continue  to  operate  the  same  volume  of  business. 

The  net  operating  income,  or  the  excess  of  receipts  over  expenses 
other  than  interest  and  income  taxes,  varied  from  less  than  $2,000  per 
mill  in  1940  to  about  $64,000  per  mill  in  1941  and  1942.  In  three  years 
of  the  nine  the  net  operating  income  per  mill  averaged  less  than  $20,000 
and  in  three  years  of  the  nine,  the  net  operating  income  amounted  to 
$60,000  per  mill  or  more. 

In  terms  of  the  percentage  return  on  the  capital  investment,  this 
net  operating  income  amounted  to  less  than  1  per  cent  in  1940,  was 
less  than  6  per  cent  in  four  of  the  nine  years,  and  was  more  than  10  per 
cent  in  four  of  the  nine  years.  The  average  net  operating  income 
per  mill  reached  a  high  point  in  the  1941-43  period  but  declined  dras- 
tically in  1944  and  1945.  The  amount  of  the  decline  in  1945  is  indicated 
only  partially  by  the  net  operating  income  for  that  year,  since  almost 
one-half  of  the  indicated  net  operating  income  of  about  $50,000  per 
mill  earned  in  1945  was  made  up  of  the  temporary  governmental  assist- 
ance payment  of  fifteen  cents  per  hundred  pounds  of  sugar  manufac- 
tured. This  payment  was  not  made  in  the  years  previous  to  1945,  nor  was 
it  made  for  the  1946  grinding  season. 
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Thse  net  income,  or  the  excess  of  receipts  over  expenses  plus  a 
charge  of  5  per  cent  of  the  average  capital  investment  to  cover  all  interest 
costs,  resulted  in  a  loss  of  more  than  $15,000  per  mill  in  1940,  an  indi- 
cated loss  in  three  of  the  nine  years  studied  and  a  high  point  of  about 
$44,000  per  mill  in  1941  and  1942.  The  average  net  income  per  mill 
for  the  two  most  recent  years  studied  has  not  been  promising.  In  1944, 
a  net  loss  of  more  than  $11,000  occurred.  In  1945,  an  average  net  income 
of  $27,000  per  mill  was  earned;  about  $20,000  of  this  amount,  or  75  per 
cent,  was  composed  of  the  temporary  governmental  payment  which  was 
made  for  the  1945  season  to  cover  increased  costs  in  lieu  of  a  price  in- 
crease. This  payment  was  discontinued  after  the  1945  season. 

Costs  and  Returns  per  Ton  of  Cane  Ground 

A  summary  of  the  average  costs  and  returns  per  ton  of  cane  ground 
for  the  mills  studied  from  1937  to  1945  is  presented  in  Table  3.  A  more 
detailed  outline  of  the  unit  costs  for  each  item  of  expense  is  summarized 
in  Appendix  Table  I. 

Unit  costs  per  ton  of  cane  ground  averaged  about  $5.00  per  ton  in 
the  1937-39  period  but  increased  to  more  than  $7.00  per  ton  for  the 
most  recent  period,  1943-45.  General  overhead  costs  and  interest  costs 

TABLE  3.    Costs  and  Returns  Pfr  Ton  of  Cane  Ground  by  Sugar  Cane  Mills  in 

Louisiana,  1937  to  1945 


Items  of  cost  and  return 


Dollars  per  ton  of  cane  ground 


1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

Costs: 

.53 

.44 

.56 

.79 

.67 

.59 

.55 

.59 

.56 

3.42 

3.12 

3.19 

3.14 

4.12 

4.82 

4.75 

4.65 

4.66 

.94 

.88 

.92 

1.24 

1.10 

1.14 

1.31 

1.48 

1.46 

.24 

.25 

.26 

.18 

.15 

.15 

.20 

.16 

.10 

.26 

.23 

.22 

.39 

.32 

.27 

.26 

.27 

.26 

5.39 

4.92 

5.15 

5.74 

6.36 

6.97 

7.07 

7.15 

7.04 

.48 

.32 

.45 

.57 

1.75 

1.35 

1.52 

1.32 

1.59 

4.91 

4.60 

4.70 

5.17 

4.61 

5.62 

5.55 

5.83 

5.45 

Income: 

4.90 

4.64 

5.02 

4.82 

5.31 

6.19 

6.00 

5.70 

5.76 

.48 

.32 

.45 

.57 

1.75 

1.35 

1.52 

1.32 

1.59 

5.38 

4.96 

5.47 

5.39 

7.06 

7.54 

7.52 

7.02 

7.35 

5.13 

4.69 

4.93 

5.35 

6.04 

6.70 

6,81 

6.88 

6. ,78 

.25 

.27 

.54 

.04 

1.02 

.84 

.71 

.14 

.57 

-.01 

.04 

.32 

-.35 

.70 

.57 

.45 

-.13 

.31 

5.16 

4.69 

4.45 

7.89 

6.41 

5.25 

5.12 

5.33 

5.22 
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were  relatively  stable  throughout  the  nine-year  period  and  selling  costs 
decreased  more  than  50  per  cent  from  the  1937-39  period  to  1944  and 
1945;  this  cost  decrease  was  due  to  the  increased  demand  for  sugar  dur- 
ing the  war  years  relative  to  supplies  and  to  governmental  absorption 
of  part  of  the  transportation  expenses.  Substantial  increases  occurred, 
however,  in  the  costs  per  ton  for  the  procurement  of  cane  and  the  manu- 
facture of  sugar.  Expenses  involved  in  the  procurement  of  cane,  includ- 
ing costs  of  cane  purchased,  plus  labor  and  transportation  charges,  in- 
creased from  slightly  more  than  $3.00  per  ton  in  the  1937-39  period  to 
more  than  $4.50  per  ton  in  1944  and  1945. 

Costs  for  the  manufacture  of  sugar,  which  are  mostly  labor  costs, 
increased  from  about  $0.90  per  ton  in  the  1937-39  period  to  about  $1.50 
per  ton  in  1944  and  1945.  Direct  labor  charges  in  the  costs  for  the  manu- 
facture of  sugar  increased  from  less  than  $0.40  per  ton  in  the  earlier 
period  to  more  than  $0.60  per  ton  in  the  most  recent  three-year  period. 
The  cost  increases  which  occurred  in  the  "procurement  of  cane"  item  were 
due  to  increased  expenses  for  labor  and  transportation  and  to  the  in- 
creased price  which  was  paid  for  cane  under  the  usual  grower-processor 
contract.  The  increased  expenses  in  the  manufacture  of  sugar  item  is 
due  to  some  extent  to  the  increased  costs  for  materials  such  as  fuel,  lime, 
sulphur,  and  supplies  for  repairs,  but  is  due  mostly  to  increased  labor 
costs  for  operations  and  for  repairs. 

Miscellaneous  credits  involved  in  the  operations  of  these  sugar 
mills,  which  included  income  received  from  the  sale  of  molasses,  small 
amounts  of  direct-consumption  sugars,  and  all  other  income  except  the 
sale  of  raw  sugar,  also  increased  during  the  period  studied.  These  items 
of  income  increased  from  about  $0.40  per  ton  in  the  1937-39  period  to 
more  than  $1.50  per  ton  of  cane  ground  in  1945.  Income  from  the  sale 
of  molasses  resulting  from  the  increased  price  received  for  blackstrap 
which  occurred  during  the  war  years  accounted  for  the  major  part  of 
this  added  income;  molasses  income  increased  from  about  $0.25  per  ton 
in  the  1937-39  period  to  $1.25  per  ton  in  the  1943-45  period. 

As  a  result  of  the  increase  in  income  from  miscellaneous  credits, 
the  net  cost  per  ton  of  cane  ground,  which  is  the  difference  between 
total  costs  and  miscellaneous  credits,  did  not  increase  at  the  same  rate 
as  total  costs  per  ton.  Average  net  costs  per  ton  of  cane  ground  varied 
from  less  than  $5.00  per  ton  in  1938  and  1939  to  $5.75  to  $6.00  in  the 
1943-45  period. 

Income  from  raw  sugar  sales  also  increased  during  the  period  but 
not  at  as  rapid  a  rate  as  did  total  costs  or  miscellaneous  credits  per  ton. 
Raw  sugar  sales  amounted  to  slightly  less  than  $5.00  per  ton  of  cane 
ground  in  the  1937-39  period  and  increased  to  about  $5.75  per  ton  of 
cane  ground  in  1944  and  1945. 

The  average  net  operating  income  varied  from  a  high  point  of 
about  $1.00  per  ton  of  cane  ground  in  1941  to  less  than  $0.30  per  ton 
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in  1937,  1938,  1940,  and  1944.  The  average  net  income  after  interest 
indicated  net  losses  per  ton  in  1937,  1940,  and  1944,  and  net  gains  of 
more  than  $0.50  per  ton  in  1941  and  1942. 

Costs  and  Returns  per  100  Pounds  of  Sugar  Manufactured 

A  summary  of  the  average  costs  and  returns  per  100  pounds  of  raw 
sugar  manufactured,  96-degree  basis,  for  the  mills  studied  from  1937  to 
1945  is  presented  in  Table  4.  A  more  detailed  outline  of  the  unit  costs 
per  100  pounds  of  raw  sugar  for  each  item  of  expense  is  summarized  in 
Appendix  Table  III. 

Unit  costs  per  100  pounds  of  raw  sugar  made  varied  from  about 
$3.00  in  1938  and  1939  to  $4.50  per  100  pounds  in  the  1943-45  period. 


TABLE  4. 


Costs  and  Returns  Per  100  Pounds  of  Sugar  Manufactured  by  Sugar 
Cane  Mills  in  Louisiana,  1937  to  1945 


Items  of  cost  and  return 


Costs: 

General  overnead .... 
Procurement  of  cane . 
Manufacture  of  sugar . 

Selling  

Interest  


Total . 


Miscellaneous  credits . 
Net  costs  


Income: 

Raw  sugar .  .  . 
Miscellaneous . 


Total . 


Operating  expenses . . . 
Net  operating  income , 

Net  income  

Capital  investment . . . 


Dollars  per  100  pounds  of  6ugar 


1937     1938     1939     1940     1941     1942     1943     1944  1945 


.34 
2.21 
.60 
.16 
.17 


3.48 


.31 
3.17 


3.16 
.31 


3.47 

3.31 
.16 
-  .01 
3.34 


.26 
1.83 
.52 
.15 
.13 


.19 

2.70 


2.73 
.19 


2.92 

2.76 
.16 
.03 

2.75 


.32 
1.83 
.53 
.15 
.13 


.49 
1.92 
.76 
.11 
.24 


2.96  3.52 


.26 
2.70 


2.88 
.26 


3.14 

2.83 
.31 
.18 

2.55 


.35 
3.17 


2.95 
.35 


3.30 

3.28 
.02 
-  .22 
4.83 


.40 
2.46 
.65 
.09 
.19 


3.79 


1.04 
2.75 


3.17 
1.04 


4.21 

3.60 
.61 
.42 

3.88 


.34 
2.83 
.67 
.09 
.15 


4.08 


.79 
3.29 


3.63 
.79 


4.42 

3.93 
.49 
.34 

3.08 


.34 
2.96 
.82 
.12 
.16 


4.40 


.95 
3.45 


3.73 
.95 


.39 
3.05 
.97 
.10 
.17 


4J 


.87 
3.81 


3.73 
.87 


4.24 
.44 
.28 

3.19 


4.60 

4.51 
.09 

-  .08 
3.49 


.36 
2.99 
.94 
.06 
.17 


4.52 


1.02 
3.50 


3.70 
1.02 


4.72 

4.35 
.37 
.20 

3.35 


As  in  the  case  of  unit  costs  per  ton  of  cane  ground,  the  costs  per  unit 
of  sugar  manufactured  for  the  general  overhead  and  interest  items  re- 
mained stable  throughout  the  period,  selling  costs  decreased,  and  unit 
costs  increased  for  the  procurement  of  cane  and  manufacture  of  sugar 
expense  items. 

Net  costs  per  100  pounds  of  raw  sugar  manufactured,  computed  by 
deducting  miscellaneous  credits  per  unit  from  total  costs  per  unit,  varied 
from  a  low  of  $2.70  per  100  pounds  in  1938  and  1939  to  $3.81  in  1944, 
and  $3.50  in  1945;  the  1945  figure  for  actual  operations  not  including 
the  government  assistance  payment  is  $3.65  per  100  pounds  of  raw 
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sugar.  The  income  from  raw  sugar  varied  from  less  than  $3.00  per 
hundred  pounds  in  1938  and  3939  to  slightly  more  than  $3.70  per  hun- 
dredweight of  sugar  in  the  1943-45  period.  The  ceiling  price  for  raw 
sugar  during  the  latter  part  of  this  period  was  $3.75  per  hundred  pounds 
of  sugar;  this  ceiling,  however,  was  established  at  the  refinery,  and  under 
the  usual  accounting  practices  of  the  mills  studied,  the  net  price  received 
at  the  mill,  or  the  ceiling  price  minus  transportation  to  the  refinery,  was 
reported  as  the  price  received  for  sugar. 

The  net  operating  income  per  100  pounds  of  sugar  manufactured 
varied  from  a  high  point  of  $0.61  per  100  pounds  in  1941,  to  less  than 
$0.10  in  1940  and  1944.  The  net  income  after  interest  per  100  pounds 
indicates  losses  in  1937,  1940,  and  1944;  net  incomes  of  less  than  $0.25 
in  1938,  1939,  and  1945;  and  a  net  income  of  more  than  $0.40  per  hun- 
dred pounds  in  only  one  year,  1941. 

It  is  interesting  to  note  that  from  the  pre-war  period  of  1937-40  to 
the  most  recent  period,  1943-45,  the  income  from  blackstrap  molasses 
increased  from  about  $0.20  per  100  pounds  of  raw  sugar  made  to  about 
$0.80,  or  an  increase  of  about  $0.60  per  hundred  pounds  of  raw  sugar 
manufactured.  Neither  the  net  operating  income  per  100  pounds  nor 
the  net  income  approached  $0.60  per  hundred  pounds  during  the  1943- 
45  period;  thus,  the  major  reason  these  mills  continued  to  make  net 
profits,  on  the  average,  during  the  latter  years  of  the  war,  in  spite  of  a 
fixed  ceiling  price  for  raw  sugar  and  increasing  costs  for  all  items,  was 
because  of  the  increased  income  from  blackstrap  molasses.  These  facts 
serve  to  verify  the  frequently  stated  opinion  of  many  Louisiana  sugar 
processors  that  during  the  war  they  produced  raw  sugar  at  a  loss  and 
made  their  profits  on  their  share  (the  grower  is  paid  a  share  of  the  in- 
come from  blackstrap  molasses  under  the  usual  cane  purchase  contract) 
of  that  once  worthless  by-product,  blackstrap  molasses.  This  brings  up 
the  question  as  to  what  is  to  happen  to  costs  and  returns  when  molasses 
prices  revert  to  pre-war  levels.  It  appears  from  the  cost  and  return  data 
that  one  or  more  of  three  things  must  happen  if  molasses  prices  decline 
materially  and  industry  earnings  are  maintained:  unit  costs  must  be 
reduced  by  increased  efficiencies  in  mill  operations,  raw  sugar  prices 
must  be  maintained  above  pre-war  levels,  and  or  increased  income  must 
be  received  from  other  by-products  of  the  industry. 

Nine-Year  Average  Costs  and  Returns 

A  summary  of  the  average  costs,  returns,  and  net  profits  for  all  the 
mills  studied  for  the  entire  nine-year  period,  1937  to  1945,  is  shown  in 
Table  5.  These  data  are  computed  on  the  basis  of  a  weighted  average 
for  the  entire  period;  the  use  of  weighted  averages  for  this  computation 
is  the  most  conservative  one,  since  the  use  of  a  nine-year  simple  average 
results  in  slightly  higher  average  costs  and  lower  average  returns  be- 
cause of  a  larger  number  of  mills  in  the  sample  in  one  or  two  of  the 
earlier  years  when  returns  were  low. 
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TABLE  5.    Summary  Table  Showing  9-Year  Average  Per  Mill,  Per  Ton  Cane 
Ground  and  Per  100  Pounds  Sugar  Manufactured,  of  Costs  and  Returns 
of  Louisiana  Raw  Sugar  Mills,  1937-1945,  Inclusive 


Item 

9- Year  average 

Average 
per  mill 

Average  per  ton 
cane  ground 

Average  per  100 
ibs.  sugar  made 

Dollars 

Dollars 

Dollars 

Costs: 

42,357.48 

.58 

.35 

Procurement  of  cane  

293 , 453 . 40 

3.98 

2.43 

84,641.80 

1.15 

.70 

14,268.13 

.19 

.12 

19,776.37 

.27 

.16 

Total  

454,497.18 

6. 17 

3.76 

75,359.81 

1.02 

.62 

379, 137.37 

5. 15 

3.14 

Income: 

396,089.84 

5.38 

3.28 

75,359.81 

1.02 

.62 

Total  

471,449.65 

6.40 

3.90 

434,720.81 

5.90 

3.60 

Net  operating  income  

36,728.84 

.50 

.30 

Net  income  

16,952.47 

.23 

.14 

396,047.44 

5.38 

3.28 

Tons  cane  ground  

73,672 

.61 

Pounds  sugar  made  

12,083,047 

164.01 

Total  number  mills  

32.5 

For  the  nine-year  period,  the  mills  studied  produced  raw  sugar  at 
an  average  cost  of  $3.76  per  hundred  pounds.  Of  this  amount,  65  per 
cent  was  for  the  purchase  of  the  raw  material,  sugar  cane,  and  35  per 
cent  for  operating  costs.  The  income  from  miscellaneous  sources,  mostly 
blackstrap  molasses,  averaged  $0.62  per  hundred  pounds  of  raw  sugar 
produced,  resulting  in  a  net  cost  (total  costs  minus  miscellaneous 
credits)  of  $3.14  per  hundred  pounds  of  raw  sugar.  These  processors 
received  an  average  price  of  $3.28  per  hundred  pounds  for  all  raw  sugar 
produced.  The  resulting  net  income  amounted  to  an  average  of  $17,000 
per  mill  per  year,  $0.23  per  ton  of  cane  ground,  or  $0.14  per  hundred 
pounds  of  raw  sugar  manufactured.  In  view  of  the  fact  that  the  average 
capital  investment  per  mill  amounted  to  about  $400,000,  these  average 
returns  cannot  be  considered  excessive  and  are  relatively  low  in  com- 
parison to  returns  from  many  other  types  of  manufacturing  industries 
for  the  same  period  of  time. 

In  terms  of  the  costs  and  returns  for  the  manufacture  of  raw  sugar 
in  Louisiana,  the  nine-year  period,  1937-45,  can  be  characterized  as  a 
period  of  three  favorable  years,  three  average  years,  and  three  very  un- 
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favorable  years.  The  three  favorable  years  were  1941,  1942,  and  1943,  in 
which  costs  in  relation  to  prices  were  favorable  and  weather  conditions 
permitted  normal  season  operations  with  fairly  good  yields  of  sugar 
per  ton  of  cane  ground.  The  three  average  years  were  1938,  1939,  and 
1945;  from  the  point  of  view  of  the  historical  trends,  1945  could  be 
classified  as  an  unfavorable  year,  for,  although  net  earnings  were  not 
extremely  low  in  that  year,  most  of  the  profits  made  were  the  govern- 
mental assistance  payments  without  which  many  losses  would  have  oc- 
curred. The  three  unfavorable  years  were  1937,  1940,  and  1944.  Each 
of  these  seasons  was  characterized  by  relatively  small  crops  and  low  re- 
covery rates  per  ton  ground.  In  the  two  most  recent  years,  1944  and 
1945,  increasing  costs  under  wartime  conditions,  with  a  rigid  ceiling 
price  under  O.P.A.  controls,  plus  relatively  low  recovery  rates  per  ton, 
caused  net  earnings  to  be  low.  In  1944,  for  instance,  19  of  the  29  mills 
studied  had  net  losses  at  the  end  of  the  year's  operations. 

A  summary  of  the  average  costs  and  returns  for  each  of  the  three- 
>ear  periods,  1937-39,  1940-42,  and  1943-45,  is  shown  in  Appendix  Table 
IV.  The  average  net  income  per  hundred  pounds  of  raw  sugar  manu- 
factured amounted  to  $0.08  in  the  1937-39  period;  SO. 37  for  the  middle 
period,  1940-42;  and  declined  to  SO. 21  for  the  most  recent  three-year 
period. 

Total  costs  per  unit  for  producing  raw  sugar  increased  25  per  cent 
from  the  first  to  the  second  three-year  period  and  increased  18  per  cent 
from  the  second  to  the  third  three-year  period.  The  price  of  raw  sugar 
increased  13  per  cent  from  the  first  to  the  second  period  and  13  per  cent 
from  the  second  to  the  final  average.  Net  incomes  were  maintained  only 
because  of  the  increase  in  the  income  from  blackstrap  molasses. 

The  trends  in  recovery  rates  are  also  significant.  In  the  1937-39 
and  the  1940-42  periods,  these  mills  averaged  from  167  to  168  pounds  of 
raw  sugar  per  ton  of  cane  ground  as  compared  with  only  156.7  pounds 
per  ton  for  the  three-year  period  1943-45. 

FACTORS  AFFECTING  COSTS  AND  RETURNS 

The  unit  costs  and  returns  in  the  operation  of  raw  sugar  mills  in 
Louisiana  are  affected  by  a  great  number  of  diverse  factors,  some  under 
the  control  of  the  management  and  many  beyond  control  of  the  indi- 
vidual operators.  The  major  factors  determining  the  unit  costs,  returns, 
and  net  profits  from  the  manufacture  of  raw  sugar,  as  indicated  by  the 
Louisiana  raw  sugar  mill  studies  from  1937  to  1945,  appear  to  be  the 
annual  variations  in  the  size  of  the  crop,  which  is  determined  more  by  the 
weather  than  by  the  acreage  planted,  since  the  acreage  is  relatively  stable 
from  year  to  year;  the  kind  of  prevailing  weather  during  the  grinding 
season  and  the  presence  or  absence  of  damaging  frosts;  the  yield  of  sugar 
per  ton  of  cane  ground,  which  is  determined  in  the  short  run  by  the 
weather  and  other  factors,  such  as  the  amount  of  trash,  etc.;  and  the 
price  received  for  raw  sugar  and  blackstrap  molasses.  The  favorable  or 
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unfavorable  effect  of  the  first  three  of  these  four  factors  is  dependent, 
in  any  one  year,  on  the  weather.  In  comparison  to  most  other  manu- 
facturing industries,  sugar  mill  operations  must  be  considered  relatively 
risky  and  speculative  enterprises  because  of  this  great  dependence  on 
uncontrollable  and  unforeseen  climatic  conditions  for  profits  or  losses 
in  any  one  year. 

The  last  of  these  four  major  factors,  the  price  of  sugar  and  mo- 
lasses, is  also  beyond  the  control  of  the  individual  operator.  Sugar  and 
molasses  prices  are  established  at  national  and  international  levels.  Also, 
because  sugar  supplies  produced  in  Louisiana  make  up  only  about  7 
per  cent  of  normal  consumption  requirements  in  the  United  States,  the 
Louisiana  sugar  production  has  little  effect  on  sugar  supplies  for  the 
nation  as  a  whole;  therefore,  producers  and  processors  in  this  state  do 
not  have  the  advantage  held  by  some  agricultural  areas  of  a  short  crop 
usually  being  accompanied  by  a  compensating  high  price.  For  this  re- 
gion, historical  price  trends  indicate  that  a  short  crop  is  just  as  likely 
to  be  accompanied  by  a  relatively  low  price  as  by  a  high  price. 

The  financial  results  of  the  raw  sugar  mill  studies  in  Louisiana 
from  1937  to  1945  show,  however,  that  in  any  given  year  and  under  the 
same  climatic  conditions  and  the  same  price  structure,  there  are  still 
variations  from  mill  to  mill  in  costs,  returns,  and  net  profits.  It  follows 
then  that  there  are  reasons  for  variations  in  returns  other  than  the  major 
ones  listed  heretofore.  These  factors  causing  one  mill  to  have  lower 
costs  and  higher  returns  than  another  in  the  same  area  in  the  same  year 
are  both  physical  and  economic  in  character.  Since  this  series  of  studies 
has  been  limited  to  a  statistical  analysis  of  the  final  results  for  each  year, 
no  attempt  has  been  made  to  study  the  physical  and  internal-manage- 
ment problems  of  the  raw  sugar  mills,  although  it  is  recognized  that 
differences  do  exist  and  that  these  variations  cause  much  of  the  final 
differences  in  costs,  returns,  and  net  incomes.  The  financial  factors  that 
were  found  to  be  important  in  affecting  costs,  returns,  and  profits  from 
the  annual  statistical  analysis  of  the  Louisiana  mills  are  mill  capacity, 
amount  of  cane  ground,  and  sugar  manufactured  per  ton  of  cane  ground. 

Mill  Capacity 

Over  the  past  20  years,  the  number  of  sugar  mills  in  Louisiana  has 
been  decreasing  gradually  and  the  average  size  or  capacity  of  the  mills 
has  been  increasing.  Changes  in  the  technique  of  manufacturing  sugar 
and  in  the  transportation  of  cane  appear  to  have  been  largely  responsible 
for  these  trends.  An  analysis  of  the  financial  results  obtained  by  large- 
and  by  small-capacity  mills  in  Louisiana  from  1937  to  1945  indicates 
that  perhaps  the  trend  towards  larger  mills  should  continue,  although 
it  is  recognized  that  many  factors  other  than  those  concerning  informa- 
tion which  has  been  obtained  in  these  studies  will  have  an  important 
influence  on  future  trends. 

The  relationship  of  mill  capacity  to  costs  and  returns  for  the  mills 
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studied  from  1937  to  1945  is  shown  in  Appendix  Tables  V  and  VI. 
During  the  period  of  time  covered  by  these  studies,  the  general  trend 
has  been  for  the  total  cost  per  hundred  pounds  of  sugar  manufactured 
to  decline  as  the  capacity  of  the  mill  increased  and  for  the  total  income 
per  hundred  pounds  to  increase  with  increased  capacity.  The  data  in- 
dicate that  in  seven  of  the  nine  years  studied,  the  large-capacity  mills 
made  higher  returns  per  mill,  per  ton  of  cane  ground,  and  per  unit  of 
raw  sugar  produced  than  did  those  of  relatively  low  capacity.  For  the 
most  recent  year,  1945,  for  instance,  the  mills  with  a  daily  capacity  of 
less  than  1,000  tons  made  an  average  net  income  of  $0.04  per  hundred 
pounds  of  raw  sugar,  the  mills  with  a  daily  capacity  of  1,000  to  1,499 
tons  produced  raw  sugar  at  a  profit  of  $0.12  per  hundred  pounds,  and 
the  mills  with  a  daily  capacity  of  1,500  tons  or  more  made  an  average 
profit  of  $0.26  per  hundred  pounds  of  raw  sugar.  Similar  results  occurred 
in  most  of  the  other  years,  with  the  exception  of  1940. 

In  1940,  when  most  of  the  mills  lost  money  because  of  a  very  small 
crop,  the  costs  per  unit  were  actually  higher  for  the  mills  with  the  largest 
capacity  than  they  were  for  the  smallest  mills.  The  greatly  reduced  ton- 
nage of  cane  ground  in  1940  apparently  had  a  more  adverse  effect  on 
the  large  mills  than  it  had  on  the  small  ones.  Interest  and  overhead 
costs  are  fixed  largely  in  amount  per  mill  regardless  of  yearly  variations 
in  the  size  of  the  crop;  thus,  in  this  year  of  a  very  short  crop,  the  fixed 
costs  per  hundred  pounds  of  sugar  increased  more  for  the  large-capacity 
mills  than  for  those  of  relatively  small  capacity. 

The  principal  advantage  of  the  large  mills  in  obtaining  lower  costs 
per  unit  in  most  years  appears  to  have  been  in  connection  with  the  costs 
of  manufacture  and  selling  expenses.  Each  year,  even  including  1940, 
these  costs  were  lower  for  the  large-capacity  mills  than  for  the  small 
ones.  From  1937  to  1945,  manufacturing  costs  for  the  mills  with  a 
capacity  of  1,500  tons  or  more  daily  were  from  5  to  25  per  cent  lower 
than  manufacturing  costs  for  the  mills  with  a  daily  capacity  of  less  than 
1,000  tons. 

In  addition  to  this  general  relationship  of  capacity  to  costs,  a  very 
significant  physical  fact  is  shown  in  this  analysis.  In  all  of  the  years 
studied,  the  recovery  factor,  or  the  number  of  pounds  of  sugar  manu- 
factured per  ton  of  cane  ground,  was  greater  for  the  large-capacity  than 
for  the  small-capacity  mills.  Also,  in  most  years,  the  small-capacity  mills 
recovered  in  sugar  a  smaller  percentage  of  the  sucrose  in  the  cane  they 
ground  than  did  the  large-capacity  mills.  This  indicates  that  part  of 
the  decreased  costs  and  increased  net  income  obtained  by  the  large- 
capacity  mills  can  be  attributed  to  the  greater  technical  efficiency  in 
the  large  mills. 

Amount  of  Cane  Ground 

The  number  of  tons  of  cane  ground  by  a  sugar  mill  in  any  season 
is,  of  course,  closely  related  to  the  size  of  the  mill.  This  relationship, 
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however,  is  by  no  means  perfect,  since  some  mills  operate  at  more  nearly 
maximum  capacity  or  for  a  greater  number  of  days  than  do  others. 

The  relationship  of  the  volume  of  cane  ground  per  mill  during 
the  usual  90-day  season  in  Louisiana  to  costs  and  returns  for  the  mills 
studied  from  1937  to  1945  is  shown  in  Appendix  Tables  VII  and  VIII. 
In  each  of  the  nine  years  studied,  the  mills  with  the  largest  annual 
tonnage  ground  had  lower  costs  and  higher  net  returns  than  those  with 
the  smallest  tonnage.  In  the  most  recent  year  studied,  1945,  the  mills 
grinding  less  than  50,000  tons  per  mill  for  the  season  had  average  costs 
of  $5.05  per  hundred  pounds  of  sugar  made  and  had  an  average  net 
loss  of  $0.27  per  hundred  pounds  of  raw  sugar,  while  the  group  of  mills 
grinding  75,000  tons  or  more  per  mill  for  the  season  had  average  costs 
of  only  $4.54  per  unit  and  an  average  net  income  of  $0.25  per  hundred 
pounds  of  raw  sugar  made. 

The  mills  grinding  less  than  50,000  tons  per  year  made  average 
net  losses  in  six  of  the  nine  years  studied,  the  mills  grinding  from 
50,000  to  74,999  tons  for  the  season  had  net  losses  in  three  of  the  nine 
years,  while  the  mills  grinding  75,000  tons  or  more  per  season  had  an 
average  net  loss  in  only  one  of  the  nine  years  from  1937  to  1945. 

Most  of  the  reduction  in  unit  costs  with  increased  tonnages  occurred 
in  the  costs  of  manufacturing  and  in  selling  costs.  This  indicates  that 
the  increased  volume  of  business  generally  was  associated  with  greater 
efficiency  in  the  actual  process  of  converting  cane  into  sugar  and  in 
selling  the  increased  amount  produced,  but  had  little  consistent  rela- 
tionship to  most  of  the  other  costs.  As  in  the  case  of  the  large-capacity 
mills,  those  with  the  greatest  tonnage  for  the  season  also  obtained  higher 
recovery  rates  per  ton  of  cane  ground  and  higher  recovery  rates  in  rela- 
tion to  the  sucrose  content  of  the  cane. 

Sugar  Manufactured  per  Ton  of  Cane  Ground 

One  of  the  most  important  factors  causing  differences  in  the  unit 
costs,  returns,  and  net  profits  from  raw  sugar  mill  operations  is  the 
number  of  pounds  of  sugar  manufactured  per  ton  of  cane  ground.  Varia- 
tions in  the  yield  of  sugar  per  ton  of  cane  are  caused  by  two  major 
factors.  One  is  the  percentage  of  sucrose  in  the  cane,  and  the  other  is 
the  technical  efficiency  of  the  mill.  Differences  in  the  sucrose  content  of 
the  cane  are  compensated,  at  least  partly,  by  corresponding  differences 
in  the  price  paid  for  cane  by  the  mill  under  the  usual  cane-purchase 
contract.  Differences  in  the  technical  efficiency  with  which  the  sucrose 
content  of  the  cane  is  converted  into  raw  sugar  are  not  compensated  by 
price  differentials  and  remain  the  major  variable  to  affect  the  financial 
results  achieved  by  the  mill.  It  is  recognized  also  that  other  factors, 
such  as  the  amount  of  trash  and  immature  tops,  are  important  in  de- 
termining final  yields,  but  a  study  of  these  factors  was  beyond  the  scope 
of  this  investigation. 

The  relationship  of  the  amount  of  raw  sugar  manufactured  per  ton 
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of  cane  ground  for  the  mills  studied  from  1937  to  1945  is  shown  in  Ap- 
pendix Table  IX  and  X.  In  all  of  the  years  studied,  there  was  a  general 
tendency  for  the  mills  with  relatively  high  average  recovery  per  ton  of 
cane  ground  to  produce  raw  sugar  at  a  lower  cost  per  pound  than  the 
mills  with  relatively  low  yields  of  sugar  manufactured  per  ton  of  cane 
ground.  For  the  most  recent  year  in  which  complete  results  are  avail- 
able, 1945,  the  mills  recovering  less  than  150  pounds  of  raw  sugar  per 
ton  of  cane  ground  had  average  costs  of  $4.83  per  hundred  pounds  of 
raw  sugar;  the  group  recovering  from  150  to  159.9  pounds  per  ton  pro- 
duced raw  sugar  at  a  cost  of  $4.56  per  hundred;  while  those  mills  having 
average  recovery  rates  of  160  to  169.9  pounds  per  ton  had  average  costs 
of  only  $4.26  per  hundred  pounds  of  raw  sugar  produced.  Similar  rela- 
tionships existed  in  all  the  other  years  studied,  with  average  costs  per 
unit  for  the  group  with  lowest  recovery  rates  being  from  10  to  20  per 
cent  higher  than  for  the  group  with  highest  rates  of  sugar  recovered 
per  ton  of  cane  ground. 

The  most  important  factor  causing  variation  in  the  yield  of  sugar 
per  ton  of  cane  and  in  the  resulting  differences  in  costs  and  net  returns 
was  the  higher  extraction  obtained  by  the  larger  mills.  In  1939,  for  in- 
stance, the  proportion  of  the  sucrose  content  that  was  recovered  from 
the  cane  in  the  form  of  raw  sugar  was  only  67.2  per  cent  for  the  group 
of  mills  that  had  average  yields  of  less  than  150  pounds  of  raw  sugar  per 
ton  of  cane,  while  the  mills  obtaining  yields  of  180  pounds  of  sugar  per 
ton  of  cane  made  an  average  recovery  of  82.5  per  cent  of  the  available 
sucrose  in  the  form  of  raw  sugar. 

Geographic  Variations 

There  appear  to  be  important  differences  in  operating  conditions 
in  different  parts  of  the  Louisiana  area  where  sugar  mills  are  located. 
In  order  to  study  the  significance  of  some  of  these  differences,  the  mills 
surveyed  each  year  have  been  divided  into  two  groups  according  to  their 
geographic  location.  One  group,  referred  to  as  mills  in  the  Teche  region, 
includes  all  mills  west  of  the  Atchafalaya  River.  Most  of  these  mills  are 
located  on  or  close  to  Bayou  Teche.  The  other  group,  referred  to  as 
mills  in  the  Mississippi  region,  includes  all  of  the  mills  studied  that 
were  situated  east  of  the  Atchafalaya  River.  Most  of  these  mills  are 
located  near  the  Mississippi  River  or  along  Bayou  Lafourche.  It  is 
recognized  that  there  are  many  variations  of  geographic  significance 
within  each  of  these  major  regions;  the  number  of  mills  included  in 
this  series  of  studies,  however,  was  not  large  enough  to  warrant  further 
division  of  the  mills  by  smaller  regions. 

Average  costs,  returns,  and  net  incomes  per  hundred  pounds  of  raw 
sugar  manufactured  for  the  mills  located  in  each  of  the  two  major  re- 
gions from  1937  to  1945  are  shown  in  Appendix  Tables  XI  and  XII. 
In  most  of  the  years  studied,  total  and  net  costs  per  hundred  pounds  of 
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sugar  made  were  lower  in  the  Teche  than  in  the  Mississippi  region,  al- 
though the  difference  was  slight  in  some  years.  The  major  difference  in 
average  unit  costs  between  the  mills  studied  in  the  two  regions  appears 
to  be  the  variation  in  the  direct  costs  for  the  manufacture  of  sugar. 
Costs  for  general  overhead,  procurement  of  cane,  selling,  and  interest 
have  averaged  about  the  same  for  each  area,  while  direct  manufacturing 
costs  per  hundred  pounds  of  raw  sugar  have  been  somewhat  less  in  the 
Teche  region  than  in  the  Mississippi  area. 

The  factors  indicated  to  be  at  least  partly  responsible  for  this  situa- 
tion were  the  larger  amount  of  sugar  obtained  per  ton  of  cane  ground, 
or  the  rate  of  recovery,  as  obtained  by  the  mills  in  the  Teche  region  in 
comparison  with  the  Mississippi  area  mills,  and  the  larger  average 
volume  of  business  of  the  Teche  mills. 

The  variation  in  the  yield  of  sugar  per  ton  of  cane  ground  is  one 
of  the  most  significant  differences  between  the  two  regions.  Throughout 
the  nine  years  studied,  the  Teche  region  averaged  from  7  to  10  pounds 
more  raw  sugar  per  ton  of  cane  than  the  yield  in  the  Mississippi  area. 
This  difference  is  primarily  the  result  of  the  fact  that  because  of  climatic 
and  soil  conditions,  the  cane  produced  in  the  Teche  area  had  a  higher 
sucrose  content  than  that  grown  elsewhere. 

SUMMARY 

1.  Detailed  studies  of  the  costs  and  returns  from  the  operation  of 
raw  sugar  mills  in  Louisiana  have  been  conducted  by  the  Department 
of  Agricultural  Economics  of  the  Louisiana  Agricultural  Experiment 
Station  each  year  since  1937.  This  report  summarizes  the  results  of  these 
studies  for  the  nine-year  period,  1937  to  1945. 

2.  Records  were  collected  from  approximately  30  mills  each  year, 
with  the  sample  restricted  to  mills  which  produced  primarily  raw  sugar. 
For  the  nine-year  period,  the  sample  studied  represented  about  two- 
thirds  of  the  total  raw  sugar  production  in  the  state. 

3.  All  statistical  and  financial  data  collected  were  obtained  from 
the  audited  statements  of  the  cooperating  companies  and  individuals. 
Because  of  variations  in  bookkeeping  practices,  it  was  necessary  to  make 
some  adjustments  in  the  records  of  certain  mills  in  order  to  keep  all 
records  on  a  comparable  basis;  these  allocations  affected  the  distribution 
of  costs  between  items  to  a  minor  extent  but  did  not  affect  the  total  cost 
of  any  mill. 

4.  For  the  period  covered,  the  average  tonnage  of  cane  ground 
varied  from  a  low  point  of  less  than  45,000  tons  per  mill  in  1940  to  more 
than  87,000  tons  per  mill  in  1943  and  1945.  The  volume  of  raw  sugar 
produced  varied  from  about  seven  million  pounds  per  mill  in  1940  to 
fourteen  million  pounds  per  mill  in  1938  and  1943. 

5.  From  1939  to  1943,  the  raw  sugar  recovery  per  ton  of  cane 
ground  varied  from  164  to  175  pounds,  averaging  almost  170  pounds 
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per  ton  for  this  five-year  period.  From  1943  to  1945,  this  rate  varied 
from  153  to  161  pounds  per  ton,  which  was  14  pounds,  or  8  per  cent, 
less  for  this  most  recent  three-year  period  than  for  the  previous  five-year 
average. 

6.  The  average  net  income  from  raw  sugar  operations,  or  the 
excess  of  receipts  over  expenses  plus  interest  charges,  resulted  in  a  loss 
of  more  than  $15,000  per  mill  in  1940,  an  average  loss  in  three  of  the 
nine  years  studied,  and  a  high  point  in  profits  of  about  $44,000  per  mill 
in  1941  and  1942. 

7.  Unit  costs  averaged  about  $5.00  per  ton  of  cane  ground,  or 
$3.00  per  hundred  pounds  of  raw  sugar  produced,  in  the  1937-39  period, 
but  increased  to  more  than  $7.00  per  ton,  or  $4.50  per  hundred  pounds 
of  raw  sugar  made,  in  the  most  recent  period,  1943-45.  Expense  items 
increasing  most  rapidly  during  the  nine-year  period  were  direct  labor 
costs  and  expenses  involved  in  the  procurement  of  cane. 

8.  The  price  of  raw  sugar  also  increased  during  this  period  but 
not  at  as  rapid  a  rate  as  did  the  total  costs.  Income  from  raw  sugar  varied 
from  slightly  less  than  $3.00  per  hundred  pounds  in  the  1937-39  period 
to  about  $3.70  per  unit  in  the  1943-45  period. 

9.  From  the  pre-war  period  of  1937-40  to  the  most  recent  period 
studied,  1943-45,  the  income  from  blackstrap  molasses  increased  from 
about  $0.20  per  hundred  pounds  of  raw  sugar  manufactured  to  $0.80 
per  hundred  pounds,  or  an  increase  of  about  $0.60  per  unit.  Neither 
the  net  operating  income  per  unit  nor  the  net  income  per  unit  ap- 
proached $0.60  per  hundred  pounds  during  the  1943-45  period;  thus, 
the  major  reason  these  mills  continued  to  make  net  profits,  on  the 
average,  during  some  of  the  latter  years  of  the  war,  in  spite  of  a  fixed 
ceiling  price  for  raw  sugar  and  increasing  costs,  was  because  of  the  in- 
creased income  from  blackstrap  molasses. 

10.  It  appears  from  the  cost  and  return  data  that  one  or  more  of 
three  things  must  happen  if  molasses  prices  decline  materially  and  in- 
dustry earnings  are  maintained:  unit  costs  must  be  reduced  by  increased 
efficiencies  in  mill  operations,  raw  sugar  prices  must  be  maintained 
above  pre-war  and  wartime  levels,  and/or  increased  income  must  be 
developed  from  other  by-products  of  the  industry. 

11.  For  the  nine-year  period,  the  mills  studied  produced  raw  sugar 
at  an  average  cost  of  $3.76  per  hundred  pounds  and  a  net  cost,  after 
deducting  miscellaneous  credits  from  total  costs,  of  $3.14  per  unit.  Of 
the  total  costs,  65  per  cent  was  for  the  purchase  of  the  raw  material, 
sugar  cane,  and  35  per  cent  for  operating  and  overhead  expenses. 

12.  These  processors  received  an  average  price  of  $3.28  per  hun- 
dred pounds  for  all  raw  sugar  produced  during  the  period.  The  resulting 
net  income  amounted  to  $17,000  per  mill  per  year,  $0.23  per  ton  of 
cane  ground,  or  $0.14  per  hundred  pounds  of  raw  sugar  manufactured. 
In  view  of  the  fact  that  the  average  capital  investment  per  mill  amounted 
to  about  $400,000,  these  average  returns  cannot  be  considered  excessive 
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and  are  relatively  low  in  comparison  to  returns  from  many  other  types 
of  manufacturing  industries  for  the  same  period  of  time. 

13.  From  the  point  of  view  of  raw  sugar  processors  in  Louisiana, 
the  nine-year  period  1937-45  can  be  characterized  as  a  period  of  three 
favorable  years,  three  average  years,  and  three  very  unfavorable  years. 
The  three  favorable  years  were  1941,  1942,  and  1943,  in  which  costs  in 
relation  to  prices  were  favorable  and  weather  conditions  permitted 
normal  operations.  The  three  average  years  were  1938,  1939,  and  1945. 
The  three  unfavorable  years  were  1937,  1940,  and  1944.  Each  of  these 
seasons  was  characterized  by  relatively  small  crops  and  low  recovery 
rates  per  ton. 

14.  From  an  analysis  of  historical  trends,  the  most  recent  year 
studied,  1945,  could  also  be  classified  as  an  unfavorable  year;  for,  al- 
though average  net  earnings  were  not  extremely  low  that  year,  most  of 
the  profits  made  were  the  governmental  assistance  payments  to  the  pro- 
cessors, which  were  made  for  the  first  time  in  1945  and  discontinued 
after  that  season. 

15.  During  the  period  of  time  covered  by  these  studies,  the  general 
trend  has  been  for  the  total  cost  per  hundred  pounds  of  sugar  made  to 
decline  as  the  capacity  of  the  mill  increased  and  for  total  income  per 
hundred  pounds  to  increase  with  increased  capacity.  In  seven  of  the 
nine  years  studied,  the  large-capacity  mills  made  higher  returns  per 
mill,  per  ton,  and  per  hundred  pounds  of  sugar  than  did  those  of  rela- 
tively low  capacity. 

16.  In  each  of  the  nine  years  studied,  the  mills  with  the  largest 
annual  tonnage  ground  had  lower  costs  and  higher  net  returns  than 
those  with  the  smallest  tonnage  for  the  year.  The  principal  advantage 
of  the  large  mills  in  obtaining  lower  costs  per  unit  appeared  to  be  in 
reduced  unit  costs  of  manufacture  and  lower  selling  expenses.  Also,  in 
all  the  years  studied,  the  amount  of  sugar  manufactured  per  ton  of  cane 
ground  and  the  percentage  of  the  available  sucrose  recovered  as  raw 
sugar  were  greater  for  the  large-capacity  than  for  the  small-capacity  mills. 

17.  In  all  of  the  years  studied,  there  was  a  general  tendency  for 
the  mills  with  relatively  high  average  recovery  per  ton  of  cane  ground 
to  produce  raw  sugar  at  a  lower  cost  per  pound  than  the  mills  with 
relatively  low  yields  of  sugar  manufactured  per  ton  of  cane  ground. 
The  most  important  factor  causing  variation  in  the  yield  of  sugar  per 
ton  of  cane  ground  and  in  the  resulting  net  incomes  was  the  higher  rate 
of  extraction  obtained  by  the  larger  mills. 

18.  There  appeared  to  be  important  geographic  differences  in  the 
operating  conditions  in  different  parts  of  the  Louisiana  area  where 
sugar  mills  are  located.  In  most  of  the  years  studied,  costs  per  unit  were 
lower  in  the  Teche  area  than  in  the  Mississippi  region.  These  geographic 
differences  in  costs  were  indicated  to  be  due  at  least  partly  to  the  higher 
recovery  rates  and  the  larger  average  volume  of  business  of  the  mills  in 
the  Teche  area. 
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APPENDIX 

TABLE  I.    Costs  and  Returns  from  the  Operation  of  Sugar  Mills  in  Louisiana 
Showing  Average  Per  Ton  of  Cane  Ground  for  the  Years  1937-1945 


Items  of  cost  and 
returns 


Average  per  ton  of  cane 


1937  193 


1939      1940  1941 


1942 


1943      1944  1945 


General  overhead 

Labor  

Materials 

Taxes  

Insurance .  .  . 
Depreciation . 
Other  


Total 


Procurement  of  cane 

Labor  

Transportation . 
Cane  purchased. 
Other  


Total , 


Manufacture  of  sugar 

Labor  

Fuel  

Lime,  sulphur,  etc. 
Bags  and  twine .  .  . 
Laboratory  sup. .  . 
Other  supplies 
Repairs — labor .  .  . 
Repairs — material . 
Other  


Total, 


Selling 

Commission  

Weighing  and  gauging 

Storage  

Freight  and  dray  age..  . 
Other  


Total. 


Interest  

Total  cost  

Miscellaneous  credits . 
Net  cost  


Receipts 

Raw  sugar , 


Miscellaneous  receipts 

Other  sugar  

Syrup  

Molasses  

Other  

CCC  Assistance . . 


Total  misc. 


Total  receipts  

Operating  expense . .  . 
Net  operating  income 

Net  income  

Capital  investment . . . 
Sugar  made — pounds . 


,53 


.04 
.31 
2.95 
.12 


3.42 


,94 


16 


.24 


.26 
5.39 


4.91 


4.90 


.48 

5.38 
5.13 
.25 
-.01 
5.16 
154.75 


.10 
.01 
.06 
.07 
.16 
.04 


.15 
.01 
.06 
.08 
.20 
.05 


,16 
.01 
.07 
.07 
.22 
.06 


,44 


.04 
.28 
2.73 
.07 


56 


.06 
.33 
2.79 
.01 


,79 


.05 
.30 
2.76 
.03 


,67 


.11 

.28 
3.52 
.21 


3.12 


.15 

.03 


.25 

.23 
4.92 

.32 
4.60 


4.64 


3.19 


3.14 


.45 
.12 
.02 
.09 
.01 
.05 
.22 
.24 
.04 


4.12 


.57 
.10 
.02 
.07 

* 

.04 
.08 
.12 
.10 


,92 


.06 
.01 
.02 
.16 
.01 


1.24 


1.10 


.04 
.01 

* 

.08 
.02 


.26 

.22 
5.15 

.45 
4.70 


5.02 


.18 

.39 
5.74 

.57 
5.17 


4.82 


.32 

4.96 
4.69 
.27 
.04 
4.69 
170.35 


.05 
.02 
.31 
.07 


.45 

5.47 
4.93 
.54 
.32 
4.45 
174.49 


.57 

5.39 
5.35 
.04 
-.35 
7.89 
163.50 


.15 

.32 
6.36 
1.75 
4.61 


5.31 


.52 
.12 
.99 
.12 


1.75 

7.06 
6.04 
1.02 
.70 
6.41 
167.90 


59 


.09 
.32 
4.34 
.07 


4.82 


.50 
.14 
.18 
.09 
.01 
.10 
* 

.06 
.06 


1.14 


.04 
.01 


.15 

.27 
6.97 
1.35 
5.62 


6.19 


1.35 

7.54 
6.70 
.84 
.57 
5.25 
170.64 


.55 


.07 
.41 

4.27 


.59 


.08 
.39 
4.11 
.07 


4.75 


.61 
.14 
.19 
.12 
.01 
.11 
.01 
.06 
.06 


4.65 


.14 
.02 
.11 

* 

.07 
.19 
.25 
.04 


1.31 


,05 
.01 
.01 
.12 
.01 


1.48 


.05 
.01 


.20 

.26 
7.07 
1.52 
5.55 


6.00 


.07 


1.36 
.09 


.16 

.27 
7.15 
1.32 
5.83 


5.70 


.01 
.01 
1.25 
.05 


1.52 

7.52 
6.81 
.71 
.45 
5.12 
160.82 


1.32 

7.02 
6.; 

.14 
-.13 
5.33 
152.80 


*Less  than  $.005. 
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TABLE  III.    Costs  and  Returns  from 
Showing  Average  Per  100 
For  the  Years  1937 


the  Operation  of  Sugar  Mills  in  Louisiana 
Pounds  of  Sugar  Manufactured 
Through  1945,  Inclusive 


Items  of  cost  and 
returns 


Average  per  100  pounds  of  sugar 


1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

$ 

.09 

$ 

.06 

$ 

.10 

$ 

.12 

$ 

.11 

$ 

.10 

$ 

.09 

$ 

.10 

$ 

.09 
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.01 

.01 

* 
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.04 

.05 

.06 

.06 

.05 

.05 

.05 
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.11 
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.12 
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.14 

.04 

.02 

.02 

.04 
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.03 

.03 

.04 

.03 

.34 

.26 

.32 

.49 

.40 

.34 

.34 

.39 

.36 

.03 

.03 

.03 

.03 

.06 

.06 

.04 

.05 

.02 

.20 

.16 

.19 

.18 

.17 

.19 

.26 

.26 

.28 

1.91 

1.60 

1.60 

1.69 

2.10 

2.54 

2.66 

2.69 

2.66 
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* 
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.13 

.24 

.19 

.15 

.16 

.17 

.17 

3.48 

2.89 

2.96 

3.52 

3.79 

4.08 

4.40 

4.68 

4.52 

.31 

.19 

.26 

.35 

1.04 

.79 

.95 

.87 

1.02 

3.17 

2.70 

2.70 

3.17 

2.75 

3.29 

3.45 

3.81 

3.50 

3.16 

2.73 

2.88 

2.95 

3.17 

3.63 

3.73 

3.73 

3.70 

.07 

.02 

.03 

.01 

.31 

* 

.04 

* 

.02 

.01 

.02 

.01 

.04 

.07 

.03 

* 

.01 

.18 

.11 

.18 

.24 

.59 

.70 

.85 

.82 

!79 

.05 

.04 

.04 

.06 

.07 

.06 

.06 

.04 

.06 

.15 

.31 

.19 

.26 

.35 

1.04 

.79 

.95 

.87 

1.02 

3.47 

2.92 

3.14 

3.30 

4.21 

4.42 

4.68 

4.60 

4.72 

3.31 

2.76 

2.83 

3.28 

3.60 

3.93 

4.24 

4.51 

4.35 

.16 

.16 

.31 

.02 

.61 

.49 

.44 

.09 

.37 

-.01 

.03 

.18 

-.22 

.42 

.34 

.28 

-.08 

.20 

3.34 

2.75 

2.55 

4.83 

3.82 

3.08 

3.19 

3.49 

3.35 

.65 

.59 

.57 

.61 

.60 

.59 

.62 

.66 

.64 

General  overhead 

Labor  

Materials  

Taxes  

Insurance  

Depreciation  

Other  

Total  

Procurement  of  cane 

Labor  

Transportation  

Cane  purchased  

Other  

Total  

Manufacture  of  sugar 

Labor  

Fuel  

Lime,  sulphur,  etc. .  .  . 

Bags  and  twine  

Laboratory  supplies . . 

Other  supplies  

Repairs — labor  

Repairs — material  

Other  

Total  

Selling 

Commission  

Weighing  and  gauging 

Storage  

Freight  and  drayage .  . 
Other  

Total  

Interest  

Total  costs  

Miscellaneous  credits  

Net  cost  

Receipts 

Raw  sugar  

Miscellaneous  receipts 

Other  sugar  

Syrup  

Molasses  

Other  

CCC  Assistance  

Total  misc  

Total  receipts  

Operating  expenses  

Net  operating  income .... 

Net  income  

Capital  investment  

Cane  ground — mill  tons. . . 


♦Less  than  $.005. 
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TABLE  V.    Relation  between  the  Capacity  of  Sugar  Mills  and  the  Cost,  Per 
100  Pounds,  of  Operating  Raw  Sugar  Mills  in  Louisiana, 
1937  through  1945,  Inclusive 


Capacity  of  mills 
in  tons  per  24  hours 

Range  and  year 

Average 
capacity 
per  24 
hours 

Number 
of 
mills 

Costs  p 

er  100  pounds  of  raw  sugar 

Total 

Cxeneral 
over- 
head 

Procure- 
ment of 

cane 

Manu- 
facture 
of  sugar 

Selling 

Interest 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

— 

Dollars 

Under  uuu  tons 

1937  

725 

6 

3  48 

9fi 
.  OO 

Z.  lo 

.  69 

.  18 

.12 

1938  

650 

8 

o.  11 

oc 
.  ZO 

1  Ql 

.63 

.  21 

.13 

756 

9 

3.00 

28 

i  .  OO 

.  57 

.  19 

.10 

850 

6 

3  40 

.  HcO 

I  .  OO 

.  75 

.  18 

.15 

788 

8 

3  98 

Or 
.  OO 

9  PQ 
Z  .  OO 

.  71 

.  12 

.12 

1Q40 

850 

5 

4  45 

9fi 

9  (\A 
o .  U4 

.77 

.  18 

.10 

1  CM  Q 

850 

5 

4  92 

AQ 

.  ^ty 

9    1  Q 

o .  lo 

I.ul 

.  19 

.10 

850 

4 

4  87 

ATI 
.  4o 

o .  Ub 

1 . 10 

.  14 

.14 

650 

1 

4.44 

.38 

2.80 

1.08 

.07 

.11 

luuu  to  i4yy  tons 

1937  

1154 

13 

3.61 

30 

9  91 

Z  .  O'J 

.  oo 

1  Q 

.  lo 

.17 

1938  

1173 

13 

2  90 

24 

i  .  ol 

.  OO 

.  lo 

.13 

1160 

18 

3  06 

99 

i  .  oo 

.  Ol 

.  17 

.14 

1154 

17 

3  60 

.  OZ 

1  on 
i .  yu 

■  QQ 
.  OO 

.  11 

.24 

1198 

12 

3  93 

9R 

9  etc: 
Z .  DO 

C7 

.Ol 

.  11 

.22 

1 128 

11 

4  27 

oo 
.  oz 

9  Ql 

z .  yi 

.  79 

.  11 

.14 

1128 

1 1 

4. 50 

33 

o .  uu 

.  yz 

.  J-O 

.12 

1169 

8 

4.95 

46 

O  .  ID 

1  .  Uo 

.  10 

.16 

1149 

11 

4.56 

.37 

3.01 

.94 

.07 

.17 

iouu  ana  Over 

1937  

1918 

11 

9  A(\ 

9fi 
.  oo 

z .  lo 

.  56 

.  15 

.17 

1938  i  

1900 

11 

2  83 

27 

1 .  OO 

.4/ 

.  iz 

.14 

1847 

15 

2  88 

99 

1 .  oZ 

e:a 

.  12 

.12 

3502 

15 

3  48 

A  1 

1 .  yi 

.  71 

.  10 

.26 

1834 

16 

9  P.'? 

O  .Ol 

Z  .  OO 

P.  A 

.  04 

.  07 

.  19 

1878 

16 

9  QP, 

o .  yo 

9  cr 

.  oo 

z .  to 

.  ol 

.07 

.17 

1878 

16 

4  30 

33 

2  92 

.  i  0 

.  1Z 

.18 

1885 

17 

4  59 

9fi 
.  oo 

9  f>9 
O .  UZ 

.  yo 

1  A 

.  1U 

.18 

1808 

10 

4.50 

.35 

2.99 

.93 

.06 

.17 

lotai — an  mills 

1937  

1348 

30 

3.48 

.34 

2.21 

.60 

.16 

.17 

1938  

1292 

32 

2.89 

.26 

1.83 

.52 

.15 

.13 

1939  

1318 

42 

2.95 

.32 

1.83 

.52 

.15 

.13 

1940  

2033 

33 

3.52 

.49 

1.92 

.76 

.11 

.24 

1941  

1390 

36 

3.79 

.40 

2.46 

.65 

.09 

.19 

1942  

1460 

32 

4.08 

.34 

2.83 

.67 

.09 

.15 

1943  

1460 

32 

4.40 

.34 

2.96 

.82 

.12 

.16 

1944  

1545 

29 

4.68 

.39 

3.05 

.97 

.10 

.17 

1945  

1426 

22 

4.52 

.36 

2.99 

.94 

.06 

.17 
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TABLE  VI.    Relation  between  the  Capacity  of  Sugar  Mills  and  the  Income  Per 
100  Pounds  of  Raw  Sugar  Manufactured  by  Louisiana 
Mills,  1937  through  1945,  Inclusive 


Capacity  of  mills 
in  tons  per 
24  nours 

icange  and  year 

Average 
capacity 
per  24 
hours 

In  umber 
or 
mills 

Income  per  100  pounds  of  ra 

w  sugar 

Total 
receiots 

T?  pop  i  ntc 

sugar  ^ 

Other 

J\et 
operating 
income 

NT 

IN  Pt 

income 

Dollars 

Dollars 

Dollars 

n  nil  sir  o 

uouaTS 

uncier  iuuu  tona 

1937  

725 

6 

3.41 

2.92 

.49 

.05 

-  .07 

1938  

650 

8 

2.91 

2.73 

.  18 

-.10 

-  .23 

1  QQQ 

1  oo 

Q 

y 

3. 17 

2.92 

.25 

.  Z/ 

.  i  < 

1  Q/l  A 

o 

3.45 

3. 10 

.35 

.  ZJ 

.Uo 

1  Q/l  1 

iy4i  

7RR 
/  OO 

Q 
O 

4.32 

3.27 

1 .05 

Q/l 
.  o4 

850 

5 

4.87 

3.75 

1. 12 

R9 

A9 
.  4Z 

1  Q4R 

850 

4.88 

3.70 

1. 18 

.  UO 

  A/| 

—  .  U4 

1  OA  A 

CDU 

4.67 

3.67 

1.00 

—  .  OO 

1  QA  C 

OOiJ 

1 
1 

4.48 

3.68 

.80 

.  IO 

r\A 
.  U4 

1  flftA  tn  1AQQ  tnno 

1937  

1154 

13 

3.57 

3.26 

.31 

.13 

-.04 

1938  

1173 

13 

2.90 

2.75 

.15 

.13 

* 

1  QQQ 

1160 

18 

3. 15 

2.90 

.25 

23 

HQ 

1  QAfl 

1154 

17 

3.21 

2.90 

.31 

—  .  io 

—  .  oy 

1  QA1 

1198 

iz 

4.41 

3.51 

.90 

r7(\ 

AR 
.  4o 

1  QA9 

1  1  9R 
11ZO 

1 1 
li 

4.60 

3.74 

.86 

.  4  < 

QQ 

1  QAQ 

1 1  9R 

i  i 

4.85 

3.72 

1.13 

/17 
.  4< 

R^ 

1944 

1169 

g 

4.67 

3.71 

.96 

—  12 

—  .28 

i  qa^; 

1149 

4.68 

3.70 

.98 

9Q 
.  zy 

12 

jLuUu  3.nu  over 

1937  

1918 

11 

3.43 

3.15 

.28 

.20 

.03 

1938  

1900 

11 

2.92 

2.70 

.22 

.23 

.09 

1939 

1847 

15 

3.11 

2.85 

.26 

35 

23 

i  Q/t  r> 

DOUZ 

lO 

3.32 

2.95 

.37 

.  lu 

—  .  io 

19^-1 

1834 

lO 

4.08 

2.98 

1 . 10 

60 

41 

1942 

1878 

16 

4.28 

3.56 

.72 

AO 

32 

1 QAR 

1  R7R 
10/  o 

i  P. 
io 

4.59 

3.74 

.85 

47 

9Q 
.  zy 

1  QAA 

1  RR1^ 
iooD 

1  7 
1  / 

4.56 

3.74 

.82 

i  r 
.  io 

—  .  Uo 

1  Q/1  c: 

1  SOR 

1U 

4.76 

3.70 

1.06 

A1 

.  4«J 

9fi 
.  zo 

Tnf-il  — All  mil'c 
IOluI      rill  IIllliS 

1937  

1348 

30 

3.47 

3.16 

.31 

.16 

-.01 

1938.  

1292 

32 

2.92 

2.73 

.19 

.16 

.03 

1939..  . !  

1318 

42 

3.13 

2.87 

.26 

.31 

.18 

1940  

2033 

38 

3.30 

2.95 

.35 

.02 

-.22 

1941..  

1390 

36 

4.21 

3.17 

1.04 

.61 

.42 

1942  

1460 

32 

4.42 

3.63 

.79 

.49 

.34 

1943:  

1460 

32 

4.68 

3.73 

.95 

.44 

.28 

1944  

1545 

29 

4.60 

3.73 

.87 

.09 

-.08 

1945  

1426 

22 

4.72 

3.70 

1.02 

.37 

.20 

*Less  than  $.095. 
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TABLE  VII.    Relation  between  the  Volume  of  Cane  Ground  and  the  Average 
Costs  Per  100  Pounds  of  Raw  Sugar  Manufactured  by 
Louisiana  Mills,  1937  through  1945,  Inclusive 


Tons  of  cane  ground 
Range  and  year 

Average 

tons 
ground 

Number 
of 
mills 

Costs  per  100  f 

ounds  of  sugar 

Total 
cost 

General 
Over- 
head 

Procure- 
ment of 
cane 

Manu- 
facture 
of  sugar 

Selling 

Interest 

Dollais 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

unuer  ou,uuu  xons 

1937  

38,859 

7 

3.65 

.43 

2.18 

.73 

.16 

.15 

1938  

28,656 

6 

2.90 

.21 

1.85 

.58 

.15 

.11 

40,289 

10 

3.08 

.30 

1.89 

.59 

.19 

.11 

1  CM  A 

34 , 366 

26 

3.53 

.49 

1.92 

.77 

.13 

.22 

1Q41 

39,056 

14 

4.07 

.40 

2.66 

.69 

.13 

.19 

1  QAO 

44, 162 

7 

4.35 

.39 

2.95 

.74 

.12 

.15 

1  CMQ 

46,317 

6 

4.61 

.42 

3.03 

.90 

.14 

.12 

1  CM  A 

43 , 724 

6 

4.93 

.48 

3.09 

1.07 

.13 

.16 

1QAR 

42 , 709 

2 

5.05 

.45 

3.19 

1.18 

.07 

.16 

ou,uuu  to  /  'ijS'yy  ions 

1937  

62,816 

11 

3.55 

.28 

2.29 

.66 

.17 

.15 

1938  

58,909 

7 

3.05 

.31 

1.83 

.58 

.21 

.12 

63 , 856 

12 

3.03 

.31 

1.87 

.54 

.18 

.13 

i  cma 

60 , 483 

8 

3.55 

.47 

1.95 

.79 

.09 

.25 

1  CM  1 

bo , oZ5 

12 

3.79 

.32 

2.54 

.65 

.09 

.19 

1  QAO 

fiQ  OOA 

10 

4.31 

.34 

2.91 

.75 

.14 

.17 

1  CM^ 

b  JL ,  ooy 

7 

5.00 

.40 

3.24 

1.05 

.16 

.15 

1  CM  A 

62, 533 

7 

5.04 

.44 

3.20 

1.08 

.11 

.21 

1  Q/1  R 

67 , 379 

8 

4.40 

.37 

2.88 

.90 

.06 

.19 

/  o  >  uuu  ana  over 

1937  

108,655 

12 

3.41 

.35 

2.17 

.55 

.16 

.18 

1938  

109,058 

19 

2.85 

.25 

1.83 

.50 

.13 

.14 

97,001 

20 

2.89 

.32 

1.80 

.51 

.13 

.13 

1  QAC\ 

/ / , yuo 

4 

3.41 

.50 

1.87 

.67 

.10 

.27 

1  CM  1 

93 , 575 

10 

3.63 

.46 

2.27 

.63 

.07 

.20 

1  O/!  O 

1  C\(\    A  OO 

15 

3.95 

.34 

2.77 

.63 

.06 

.15 

1CMQ 

lUo,y«50 

19 

4.26 

.32 

2.90 

.76 

.11 

.17 

1  CM  >1 

110, 285 

16 

4.56 

.36 

3.00 

.93 

.10 

.17 

1  Q/l  C 

1U / , bo / 

12 

4.54 

.35 

3.03 

.94 

.06 

.16 

i  otai — An  mills 

1937  

75,561 

30 

3.48 

.34 

2.21 

.60 

.16 

.17 

1938  

83,012 

32 

2.89 

.26 

1.83 

.52 

.15 

.13 

1939  .  

74,028 

42 

2.95 

.32 

1.83 

.52 

.15 

.13 

1940  

44,447 

38 

3.52 

.49 

1.92 

.76 

.11 

.24 

1941  

62,456 

36 

3.79 

.40 

2.46 

.65 

.09 

.19 

1942  

76,491 

32 

4.08 

.34 

2.83 

.67 

.09 

.15 

1943  

87,117 

32 

4.40 

.34 

2.96 

.82 

.12 

.16 

1944  

84,987 

29 

4.68 

.39 

3.05 

.97 

.10 

.17 

1945  

87,095 

22 

4.52 

.36 

2.99 

.94 

.06 

.17 

32 


TABLE  VIII.   Relation  between  the  Volume  of  Cane  Ground  and  the  Income  Per 
100  Pounds  of  Sugar  Manufactured  by  Mills  in 
Louisiana,  1937  through  1945,  Inclusive 


Tons  of  cane  ground 
Range  and  year 

Average 

tons 
ground 



Number 

of 
mills 

Income  per  100  pounds  of  sugar 

Total 
receipts 

Receipts 
from 
sugar 

Other 
receipts 

Net 
operating 
income 

Net 
income 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Under  50,000  tons 

1937 

38 , 859 

7 

3.42 

2.95 

.47 

-.08 

-.23 

1938  

28,656 

6 

2.88 

2.74 

.14 

.09 

-.02 

1939  

40,289 

10 

3.14 

2.85 

.29 

.17 

.06 

1940  

34,366 

26 

3.29 

2.95 

.34 

-.02 

-.24 

1941  

39,056 

14 

4.23 

3.32 

.91 

.35 

.16 

1942  

44,162 

7 

4.67 

3.78 

.89 

.47 

.32 

1943  

46,317 

6 

4.60 

3.70 

.90 

.11 

-.01 

1944  

43,724 

6 

4.61 

3.67 

.94 

-.16 

-.32 

1945  

42,709 

2 

4.78 

3.69 

1.09 

—  .  11 

—  .27 

50,000  to  74,999  tons 

1937 

62,816 

3.56 

3.25 

.31 

.16 

.01 

1938   

58,909 

7 

2.96 

2.80 

.16 

.03 

-.09 

1939  

63,856 

12 

3.13 

2.87 

.26 

.23 

.10 

1940  

60,483 

8 

3.33 

2.97 

.36 

.03 

-.22 

1941  

63,823 

12 

4.40 

3.50 

.90 

.80 

.61 

,  1942  

63,224 

10 

4.58 

3.68 

.90 

.44 

.27 

1943  

62,869 

7 

5.06 

3.73 

1.33 

.21 

.06 

1944  

62,533 

7 

4.72 

3.72 

1.00 

-  .11 

-.32 

1945  

67,379 

8 

4.55 

3.69 

.86 

.34 

.15 

75,000  and  over 

1937 

.L  VJO  ,  \J*J%J 

12 

3.44 

3.16 

.28 

.21 

.03 

1938  

109,058 

19 

2.91 

2.71 

.20 

.19 

.05 

1939  

97,001 

20 

3.13 

2.88 

.25 

.37 

.24 

1940  

77,908 

4 

3.24 

2.91 

.33 

.10 

-.17 

1941  

93,575 

10 

4.04 

2.81 

1.23 

.61 

.41 

1942  

100,423 

15 

4.30 

3.57 

.73 

.51 

.36 

1943  

108,935 

19 

4.62 

3.74 

.88 

.53 

.36 

1944  

110,285 

16 

4.56 

3.74 

.82 

.17 

1945  

107,637 

12 

4.79 

3.71 

1.08 

.41 

.25 

Total— All  mills 

1937  

75,561 

30 

3.47 

3.16 

.31 

.16 

-  .01 

83,01 2 

32 

2.91 

2.72 

.19 

.15 

.02 

1939  

74,028 

42 

3.13 

2.87 

.26 

.31 

.18 

1940  

44,447 

38 

3.30 

2.95 

.35 

.02 

-  .22 

1941  

62,456 

36 

4.21 

3.17 

1.04 

.61 

.42 

1942  

76,491 

32 

4.42 

3.63 

.79 

.49 

.34 

1943  

87,117 

32 

4.68 

3.73 

.95 

.44 

.28 

1944  

84,987 

29 

4.60 

3.73 

.87 

.09 

-.08 

1945  

87,095 

•22 

4.72 

3.70 

1.02 

.37 

.20 

*Less  than  $.005. 
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TABLE  IX.    Relation  between  the  Yield  of  Sugar  Obtained  Per  Ton  of  Cane  ;and 
the  Average  Costs  Per  100  Pounds  of  Sugar  Manufactured  of  Operating 
Sugar  Mills  in  Louisiana,  1937  through  1945,  Inclusive 


rounds  ol  raw  sugar 
per  ton  of  cane 

riange  and  year 

Average 
pounds 
manu- 
factured 

Number 
of 
mills 

Costs  per  100  pounds  of  sugar 

Total 
cost 

General 
over- 
head 

Procure- 
ment of 
cane 

Manu- 
facture 
of  sugar 

Selling 

Interest 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Under  150  pounds 

1937  

133.11 

8 

3.91 

.29 

2.46 

.82 

.17 

.17 

1  A  A  HH 
144 . / / 

c 
o 

3.32 

.27 

2.12 

.68 

.14 

.11 

1939 

1  Q7  HA 

lOl  .  /  4 

o 

3 . 72 

.38 

2. 15 

.70 

.32 

.17 

i  Qztn 

1  AH  Ol 
14/  .  Zl 

4 

3. 91 

.  53 

2. 15 

.80 

.  10 

.33 

1941  

0 

1942 

ioy . ui 

A 
4 

.... 
5. 01 

.39 

3.21 

1.00 

.29 

.12 

1943 

LOa  .  Ol 

Q 

o 

5. 33 

.41 

3. 40 

1. 14 

.21 

.17 

1  A  K  HQ 
140 .  lit 

1  CL 

lo 

4.85 

.42 

3.20 

.99 

.09 

.15 

1945 

lOO . U4 

c 
o 

4.83 

.35 

3.23 

1.05 

.04 

.16 

150  to  159.9  pounds 

1937  

154.62 

13 

0.41 

.35 

2. 16 

.  57 

.  18 

.15 

1  crc  ACt 

c 
O 

2. 99 

.25 

1 . 85 

.  56 

.23 

.10 

A 
U 

1940 

i  c;a  hp, 
1 oo . / o 

Q 

•  *  •  • 
4.06 

.  57 

2.21 

.93 

.  10 

.25 

1941 

157  68 

O 

4. 14 

.36 

2.67 

.73 

.18 

.20 

1QA9 

1  AO 
1 04 . 4Z 

4 

4.48 

.31 

2.98 

.84 

.15 

.20 

1943 

13/ . UO 

tz 
o 

4. 33 

.35 

3.03 

.79 

.06 

.  10 

1944 

lOO . Ol 

Q 
O 

4.64 

.33 

2.95 

1.02 

.13 

.21 

1  AQ 

ioo. 4y 

o 
O 

4.56 

.35 

3.01 

.96 

.06 

.18 

160  to  169.9  pounds 

1937  

162.85 

7 

o.  28 

.32 

2.11 

.55 

.  13 

.17 

1938 

loo . 11 

c 
O 

2. 80 

.22 

1 .76 

.  55 

.  13 

.  14 

•1939 

1U4 . 4o 

lo 

3 . 10 

.32 

1.94 

.  55 

.  17 

.  12 

1  AR  AO 
IOO . Do 

ly 

3 . 43 

.46 

1.88 

.79 

.09 

.21 

1941 

IOO. O/ 

1  Q 

lo 

o .  too 

.39 

2.43 

.60 

.06 

.  17 

1942 

ioo . y  / 

Q 

A  19 

4 .  lo 

.  34 

2.90 

.70 

.04 

.  15 

loo. U/ 

1U 

A  OQ 
4 .  Zo 

.34 

2.90 

.77 

.  11 

.  16 

1944 

1  A/I    1  1 
104 . 11 

4 

4.36 

.40 

2.79 

.93 

.08 

.16 

1945 

1  P.A  »A 
1 04 . oO 

4 

4.26 

.36 

2.87 

.81 

.06 

.16 

170  to  179.9  pounds 

1937  

174.70 

2 

3. 61 

.41 

2.26 

.55 

.  16 

.23 

174.84 

11 

2.77 

.  24 

1.77 

.45 

.  18 

.  13 

1939  

178.75 

15 

2. 93 

.34 

1.75 

.56 

.15 

.13 

1  QAPi 

174. 13 

3 

O.I/ 

.38 

1.85 

.65 

.  15 

.  14 

1  HA  OQ 

I / 4 . zy 

IZ 

3. 84 

.42 

2.42 

.70 

.  10 

.20 

1  Q/l  O 

173 . 59 

9 

3.99 

.36 

2.83 

.61 

.05 

.14 

173 . 78 

9 

4.16 

.32 

2.80 

.74 

.12 

.18 

172 . 74 

1 

4.13 

.39 

2.81 

.56 

.12 

.25 

173.81 

3 

4.37 

.39 

2.75 

.91 

.13 

.19 

180  pounds  and  over 

1937  

0 

1  QQB 

188. 82 

4 

•  •  •  • 
2.96 

.33 

1.90 

.50 

.05 

.18 

1  QQQ 

184 . 78 

10 

2.75 

.27 

1.80 

.44 

.  11 

.  13 

1  QAH 

181 . 64 

3 

3.49 

.57 

1.83 

.54 

.20 

.35 

1  Q/i  1 

180. 07 

1 

4.02 

.38 

2.53 

.  57 

.  18 

.36 

1  CM  9 

187 . 79 

7 

3. 80 

.33 

2.60 

.58 

.12 

.  17 

1  O/tQ 

0 

1  Q/1  /I 

0 

181 . 40 

1 

4.07 

!42 

2^70 

"177 

!os 

!l3 

Total— All  mills 

1937  

154.75 

30 

3.48 

.34 

2.21 

.60 

.16 

.17 

1938  

170.35 

32 

2.89 

.26 

1.83 

.52 

.15 

.13 

1939  

174.49 

42 

2.95 

.32 

1.83 

.52 

.15 

.13 

1940  

163.50 

38 

3.52 

.49 

1.92 

.76 

.11 

.24 

1941  

167.90 

36 

3.79 

.40 

2.46 

.65 

.09 

.19 

1942  

170.64 

32 

4.08 

.34 

2.83 

.67 

.09 

.15 

1943  

160.82 

32 

4.40 

.34 

2.96 

.82 

.12 

.16 

1944  

152.80 

29 

4.68 

.39 

3.05 

.97 

.10 

.17 

1945  

155.70 

22 

4.52 

.36 

2.99 

.94 

.06 

.17 

TABLE  X.   Relation  between  the  Yield  of  Sugar  Obtained  Per  Ton  of  Cane  and 
the  Income  Per  100  Pounds  of  Raw  Sugar  Manufactured  in  Mills 
in  Louisiana,  1937  through  1945,  Inclusive 


Pounds  of  raw 
sugar  per  ton  of  cane 

Range  and  year 

Average 
pounds 
manu- 
factured 

Number 
or 
mills 

Income  per  100  pounds  of  raw  suga 

r 

1  otal 
receipts 

xveceipts 
sugar 

Other 
receipts 

Net 
operating 
income 

income 

n 

Dollars 

Dolloj  s 

Dollars 

Dollars 

Dollars 

Under  150  pounds 

-  .19 

1937  

133.11 

8 

3.72 

3.21 

51 

—  .02 

144 . 77 

2  87 

2.66 

.  21 

—  .34 

—  .45 

1939  

137. 74 

3 . 51 

2  99 

52 

—  04 

91 

—    .  Zl 

147 . 21 

4 

'J  CA 

O  .  OU 

2  86 

64 

—  .08 

—  .41 

1941  

0 

1942  

139. 01 

4 

5. 35 

3  82 

1  53 

46 

.  .54 

1943  

132. 51 

8 

c:  ao- 

0  .  4Z 

*3  7Q 

o .  /  Zf 

1  63 

26 

HQ 

.  uy 

1944  

145 . 79 

16 

4 .  O/ 

3.73 

.94 

-  :o3 

—  18 

1945  

135. 04 

6 

4 . 90 

3.69 

1.21 

.23 

.  VI 

150  to  159.9  pounds 

1937  

154.62 

13 

3.37 

3  13 

24 

1 1 

.    L  1 

-  .04 

1 06 . 40 

re 
O 

2  95 

2. 57 

38 

.06 

—  04 

1939  

0 

1940  

'  '  ~'  ", 
156.76 

9 

o  cr? 
O  .  O/ 

3  33 

.34 

  3y 

1941  

1 5  7 . 68 

5 

4 . 46 

3  24 

1  22 

.oz 

32 

1942  

154.42 

4 

4  .  DO 

3  65 

1  03 

.4U 

20 

1943  

157.03 

5 

4 . 65 

3.68 

97 

.42 

*}9 

1944  

156.81 

8 

4 . 58 

3.72 

.86 

.15 

—   .  uo 

155.49 

8 

4 . 78 

3.72 

1.06 

.40 

22 

160  to  169.9  pounds 

1937  

162.85 

7 

3.40 

3. 12 

.28 

.29 

.12 

loo. 11 

O 

9  RO 

2  65 

15 

14 

* 

164. 40 

15 

Q  OO 

O .  ZZ 

2.91 

31 

.24 

12 

loo. bo 

19 

9  OK 

2.92 

.34 

.04 

—  17 

1941  

165. 57 

18 

4 . 24 

3.04 

1.20 

.76 

RQ 

.  Ol7 

166.97 

8 

A  ECO 

4 .  oz 

3  70 

.82 

53 

38 

1943  

165. 07 

10 

4 . 54 

3  71 

.83 

.42 

26 

164. 11 

4 

a  on 

3.71 

.68 

!l9 

.03 

164 . 86 

4 

4. 58 

3.68 

.90 

.48 

32 

170  to  179.9  pounds 

1937  

174.70 

2 

3.70 

°.q 

O  .  OO 

37 

.32 

.09 

1  QQQ 

174 . 84 

1 1 

ii 

9  Q1 

9  7Q 

12 

.  27 

.  14 

1939  

178.75 

15 

3.08 

2  84 

24 

28 

.15 

1940  

174. 13 

3 

3 . 20 

2  98 

.22 

.  17 

.  Uo 

1941  

174 . 29 

12 

4.08 

3  27 

.81 

.  44 

94 
.  Z4 

173.59 

9 

4 .  zo 

3.58 

.67 

.40 

26 

1943  

173 . 78 

9 

4.51 

3.76 

.76 

.54 

36 

1944  

172 . 74 

1 

4 . 39 

3.77 

.62 

.51 

.26 

1945  

173.81 

3 

4.56 

3.74 

.82 

.38 

.  19 

180  pounds  and  over 

1937  

0 

188.82 

4 

3 . 03 

9  Q9 

Z  .  Oi 

91 
.  Zl 

25 

07 

1939  

184.78 

10 

3 . 09 

9  QQ 
Z  .  OO 

91 
.  Zl 

47 

04 
.  o4 

181 .64 

3 

3.44 

o .  io 

26 

30 

—   .  uo 

1941  

180.07 

1 

4. 26 

O  C9 

o .  Do 

tea 

.  Oo 

P,C\ 
.  ou 

9/i 
.  Z4 

1942  

187 . 79 

7 

4. 21 

o  re: 

.  OO 

RS 

.  OO 

A  1 
.  41 

0 

1944  

0 

1945  

181 .40 

1 

4.34 

3.59 

,  .75 

.40 

97 

Total— All  mills 

1937  

154.75 

30 

3.47 

3.16 

.31 

.16 

-  .01 

1938  

170.35 

32 

2.92 

2.73 

.19 

.16 

.03 

1939  

174.49 

42 

3.13 

2.87 

.26 

.31 

.18 

1940  

163.50 

38 

3.30 

2.95 

.35 

.02 

-  .22 

1941  

167.90 

36 

4.21 

3.17 

1.04 

.61 

.42 

1942  

170.64 

32 

4.42 

3.62 

.80 

.49 

.34 

1943  

160.82 

32 

4.68 

3.73 

.95 

.44 

.28 

1944  

152.80 

29 

4.60 

3.73 

.87 

.09 

-  .08 

1945  

155.70 

22 

4.72 

3.70 

1.02 

.37 

.20 

IKHNOt-OGY  AND  SHENCE  ROOM 


TABLE  XI.    Geographic  Variations  in  the  Financial  Results  Obtained  from  the 
Operation  of  Sugar  Mills  in  Louisiana  for  the  Years 
1937  through  1945,  Inclusive — the  Teche  Region 


Items  of  cost  and 

Average  per  100  pounds  of  sugar 

returns 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

$ 

$ 

$ 

$ 

$ 

$ 

.36 

.25 

.31 

.46 

.39 

.36 

35 

.38 

.35 

Procurement  of  cane  

2.20 

1.80 

1.82 

1.91 

2.40 

2  88 

3  01 

^  HQ 

6 .  i)D 

Manufacture  of  sugar  

.55 

.47 

.48 

.74 

.65 

.71 

^84 

1.02 

.84 

Selling  

.17 

.15 

.  14 

.11 

.08 

.10 

.15 

.11 

.09 

Interest  

.18 

.13 

.12 

.24 

.19 

.15 

.15 

.17 

.15 

Total  cost  

3.46 

2.80 

2.87 

3.46 

3.71 

4.20 

4. 50 

4.77 

4.38 

Miscellaneous  credits  

.28 

.22 

.26 

.33 

1.33 

.87 

1  06 

.92 

.92 

Net  cost  

3.18 

2.58 

2.61 

3. 13 

2.38 

3. 33 

3  44 

3.85 

3.46 

Receipts  from 

Raw  sugar  

3.17 

2.71 

2.87 

3.00 

3.00 

3.60 

3  74 

3.75 

3.73 

Miscellaneous  credits .  . 

.28 

.22 

^26 

.33 

1.33 

"  .87 

1.06 

.92 

.92 

Total  income  

3.45 

2.93 

3.13 

3.33 

4.33 

4.47 

4.80 

4.67 

4.65 

Operating  expenses  

3.28 

2.67 

2.75 

3.22 

3.52 

4.05 

4.35 

4.60 

4.23 

Net  operating  income  

.17 

.26 

.38 

.11 

.81 

.42 

.45 

.07 

.42 

Net  income  

-  .01 

.13 

.26 

-  .13 

.62 

.27 

.30 

-.10 

.27 

Capital  investment  

3.71 

2.79 

2.31 

4.71 

3.74 

2.98 

3.02 

3.34 

3.06 

Pounds  of  sugar  manufac- 

tured per  ton  of  cane  

158.16 

176.48 

177.70 

168.10 

171.57 

176.76 

165.00 

157.91 

161.37 

TABLE  XII.    Geographic  Variations  in  the  Financial  Results  Obtained  from  the 
Operation  of  Sugar  Mills  in  Louisiana  for  the  Years  1937 
through  1945,  Inclusive — the  Mississippi  Region 


Items  of  cost  and 

Average  per  100  pounds  of  sugar 

returns 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

General  overhead  

.32 

.26 

.32 

.51 

.39 

.36 

.35 

.38 

.36 

Procurement  of  cane  

2.22 

1.85 

1.84 

1.93 

2.40 

2.88 

3.01 

3.09 

3.02 

Manufacture  of  sugar  

.67 

.56 

.5$ 

.77 

.65 

.71 

.84 

1.02 

1.00 

Selling  

.15 

.15 

.16 

.11 

.08 

.10 

.15 

.11 

.05 

.14 

.14 

.14 

.24 

.19 

.15 

.15 

.17 

.18 

Total  cost  

3.50 

2.96 

3.04 

3.56 

3.71 

4.20 

4.50 

4.77 

4.61 

Miscellaneous  credits  

.35 

.16 

.26 

.36 

1.33 

.87 

1.06 

.92 

1.08 

Net  cost  

3.15 

2.80 

2.78 

3.20 

2.38 

3.33 

3.44 

3.85 

3.53 

Receipts  from 

Raw  sugar  

3.15 

2.73 

2.88 

2.90 

3.00 

3.60 

3.74 

3.75 

3.69 

Miscellaneous  credits.  . 

.35 

.16 

.26 

.36 

1.33 

.87 

1.06 

.92 

1.08 

3.50 

2.89 

3.14 

3.26 

4.33 

4.47 

4.80 

4.67 

4.77 

Operating  expenses  

3.36 

2.82 

2.90 

3.32 

3.52 

4.05 

4.35 

4.60 

4.43 

Net  operating  income  

.14 

.07 

.24 

-  .06 

.81 

.42 

.45 

.07 

.34 

Net  income  

.00 

-  .07 

.10 

-  .30 

.62 

.27 

.30 

-  .10 

.16 

2.90 

2.73 

2.84 

4.94 

3.74 

2.98 

3.02 

3.34 

3.55 

Pounds  of  sugar  manufac- 

tured per  ton  of  cane  

150.88 

165.62 

170.90 

159.50 

164.55 

166.23 

156.30 

148.63 

152.05 

36 
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INTRODUCTION 

Detailed  studies  of  the  costs  and  returns  from  the  operation 
of  large  sugar  cane  farms  in  Louisiana  have  been  conducted  by 
the  Department  of  Agricultural  Economics  of  the  Louisiana 
Agricultural  Experiment  Station  each  year  since  1937. 1  In  each 
year,  the  same  general  methods  of  collecting  and  analyzing  the 
data  were  employed  in  order  to  make  the  results  from  year  to 
year  directly  comparable.  Records  were  collected  from  33  large 
farms  in  1937,  35  in  1938,  88  in  1939,  89  in  1940,  76  in  1941,  52 
in  1942,  55  in  1943,  and  54  in  1944  and  in  1945.2  The  acreage  of 
sugar  cane  on  the  farms  studied  amounted  to  approximately  10 
per  cent  of  the  total  acreage  of  sugar  cane  for  sugar  in  the  state 
of  Louisiana  for  each  year  studied,  and  a  much  larger  proportion 
of  the  acreage  planted  on  the  large  corporation-type  farms  in  the 
state ;  thus  the  sample  secured  appears  to  be  large  enough  to  be 
representative  of  this  segment  of  the  Louisiana  sugar  cane  in- 
dustry. 

Sugar  cane  is  one  of  the  three  most  important  crops  grown 
on  farms  in  Louisiana.  The  farms  on  which  it  is  produced  may 
be  divided  into  two  general  types :  one  is  the  "family-sized"  type 
of  farm,  on  which  most  of  the  labor  is  performed  by  the  farm 
operator  and  members  of  his  family;  the  other  is  the  "large- 


-Ftnancial  Remits  of  the  Operation  of  Large  Sugar  Cane  farms  in  Louisiana, 
1937  and  193  8  (Louisiana  Agricultural  Experiment  Station  Bulletin  No,  315; 
February,  1940);  Financial  Results  of  the  Operation  of  Large  Sugar  Cane  Farms  in 
Louisiana,  1939,  1940,  and  1941  (Louisiana  Agricultural  Experiment  Station  Bul- 
letin No,  374;  March,  1944);  Costs  and  Returns  of  Operating  Large  Sugar  Cane 
Farms  in  Louisiana,  Crop  Year  1942  (Department  of  Agricultural  Economics  Mimeo- 
graphed Circular  No.  3  8;  November  1943);  Financial  Results  of  the  Operation  of 
Large  Sugar  Cane  Farms  in  Louisiana  in  1945  (Department  of  Agricultural  Econom- 
ics Mimeographed  Circular  No.  70;  Apr.,  1947). 

2The  field  schedules  for  the  1937  and  193  8  studies  were  collected  by  Roy  A. 
Ballinger;  for  1939,  1940,  and  1941,  by  Roy  A.  Ballinger  and  Reid  M.  Grigsby; 
for  1942,  by  Roy  A.  Ballinger  and  K.  E.  Ford;  for  1943  and  1944,  by  J.  Nrrman 
Efferson  and  E.  Carl  Jones;  and  for  1945,  by  F,  E.  Stanley. 
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scale"  type,  on  which  substantially  ail  of  the  labor  is  hired.  Eco- 
nomic studies  of  each  of  these  two  phases  of  the  sugar  cane  in- 
dustry, as  well  as  the  manufacturing  phase  of  the  industry,  are 
being  conducted  by  the  Louisiana  Agricultural  Experiment  Sta- 
tion., The  purpose  of  this  report  is  to  present  a  summary  of  the 
financial  results  of  the  operation  of  the  large  sugar  cane  farms  in 
Louisiana  for  the  nine-year  period  1937  to  1945,  and  to  make  com- 
parisons of  significant  trends  during  the  period. 

Method  of  Procedure 

The  farms  selected  for  the  sample  were  chosen  on  the  basis 
of  10  per  cent  of  the  total  cane  for  sugar  acreage  of  the  state, 
stratified  according  to  the  importance  of  sugar  cane  in  the  various 
•  sub-areas  of  the  state.  Within  this  stratification,  however,  the 
final  selection  of  individual  farms  in  the  sample  was  determined 
by  the  degree  of  co-operation  assured  by  the  managers  and 
bookkeepers  and  the  relative  accuracy  of  the  records  involved. 
Thus,  the  average  results  for  each  year  and  for  the  nine-year 
period  can  be  considered  somewhat  better  than  the  averages  for 
the  region  as  a  whole,  since  the  most  efficient  operators  are  usual- 
ly the  ones  who  are  the  most  co-operative  and  keep  the  best 
records. 

The  field  data  were  collected  by  making  personal  visits  to 
farms  to  obtain  the  necessary  information  from  their  records. 
All  of  the  farms  studied  had  the  services  of  a  full-time  book- 
keeper and  employed  an  outside  C.  P.  A.  accounting  firm  to  make 
a  final  audit  of  the  results  at  the  end  of  each  season.  The  basic 
data  used  in  this  study  were  obtained  from  the  audited  reports  of 
each  season's  operations  plus  supplementary  information  of  a 
more  detailed  nature  from  the  ledger  and  journal  accounts  of 
the  individual  farm  units. 

For  the  most  part,  identical  farms  were  studied  throughout 
the  nine-year  period.  From  year  to  year,  some  farms  were 
dropped  from  the  sample  and  others  added  for  various  reasons, 
but  at  least  three-fourths  of  the  sample  included  in  the  most  re- 
cent year  studied,  1945,  were  included  in  each  of  the  nine  years. 

Items  of  Cost 

The  total  costs  of  operating  the  large  sugar  cane  farms  were 
divided  into  five  main  groups  with  each  group  subdivided  into 
various  items.  These  groupings  were  determined  largely  by  the 
customary  practices  of  the  farm  managers  in  keeping  their  ac- 
counts. Since  accounting  practices  varied  somewhat  between 
farms,  however,  it  was  necessary  to  make  certain  adjustments  in 
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the  accounts  oi'  some  of  the  farms  in  order  to  fit  them  into  the 
arrangement  used  in  this  study.  In  some  cases,  it  was  necessary 
to  make  estimates  as  to  the  allocation  of  cost  items  under  the 
different  headings ;  these  estimates  were  made  in  all  cases  by  the 
manager  or  some  other  official  of  the  farm  unit.  Such  allocations 
affect  the  distribution  of  costs  between  items ;  they  do  not  affect 
the  total  cost  of  any  farm. 

General  Overhead  expenses  include  all  items  that  were  not  a 
part  of  the  direct  costs  of  planting,  cultivating,  and  harvesting 
sugar  cane  or  other  crops.  Thus  this  item  of  expense  includes 
many  costs  other  than  those  commonly  thought  of  as  overhead 
costs.  The  reason  for  this  arrangement  is  that  many  of  the 
farms  did  not  keep  their  records  in  a  form  that  permitted  a 
more  detailed  summary  or  breakdown  of  these  so-called  overhead 
costs  than  that  shown.  The  labor  item  under  general  overhead 
includes  both  payment  for  general  supervision  and  maintenance 
and  for  the  labor  used  in  all  farm  work  of  a  general  nature  such 
as  ditching,  repairing  machinery  and  fences,  and  other  similar 
jobs.  Other  items  under  general  overhead  include  feed  purchased, 
oil,  gasoline,  grease,  and  other  similar  farm  supplies,  taxes,  in- 
surance, depreciation,  and  other  miscellaneous  costs  such  as  labor 
transportation,  stable  expenses,  and  upkeep  of  yards  and  build- 
ings. Most  of  these  items,  such  as  oil,  gasoline,  and  grease,  ac- 
tually were  used  in  direct  farm  operations  in  connection  with 
the  planting,  growing,  and  harvesting  of  sugar  cane,  but  because 
the  records  were  kept  in  such  manner  that  these  and  other 
similar  items  could  not  be  distributed  accurately  to  the  specific 
operations,  all  such  items  of  cost  were  included  in  general  over- 
head expenses.  Also,  no  attempt  was  made  to  allocate  taxes,  in- 
surance, or  depreciation  to  specific  groups  of  costs. 

Planting  and  Cultivating  costs  include  only  the  direct  cash 
costs  of  performing  these  operations  on  the  sugar  cane  crop. 
The  most  important  of  these  costs  is  labor.  The  cost  of  seed  cane 
does  not  represent  a  cash  cost,  except  in  a  few  isolated  instances 
where  a  small  amount  of  seed  was  purchased  from  other  growers, 
since  most  seed  cane  planted  was  obtained  from  production  on 
the  farm.  The  value  of  cane  used  for  seed  in  the  fall  of  the 
previous  year  was  charged  as  a  cost  against  the  following  year's 
crop,  while  the  value  of  the  cane  used  for  seed  in  the  fall  of  each 
year  was  credited  as  income  for  that  year.  These  two  items  do 
not  balance  exactly  because  of  differences  in  the  price  and  amount 
of  cane  planted  in  the  different  years.   The  fertilizer  costs  in- 
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elude  the  amount  paid  for  purchased  fertilizer  applied  to  the  cur- 
rent crop  and  for  seeds  used  for  soil  improving  crops.  Other 
planting  and  cultivating  costs  include  expenses  for  grass  and 
weed  control,  insect  and  disease  control,  and  similar  items. 

Harvesting  costs  include  the  direct  cash  costs  incurred  in  cut- 
ting, topping,  and  stripping  the  cane  and  loading  and  hauling  it 
to  the  field  derricks,  at  which  point  the  cane  is  transferred  to 
the  control  of  the  mills.  Most  of  these  expenses  were  for  labor. 

Other  Crop  expenses  include  the  labor,  seed,  and  fertilizer 
costs  incurred  in  the  production  and  harvesting  of  the  miscel- 
laneous crops  produced  on  the  farm.  For  the  most  part,  these  ex- 
penses were  incurred  in  the  production  of  corn  and/or  soybeans 
on  one-third  to  one-fourth  of  the  total  cropland  under  the  usual 
three-  to  four-year  rotation,  which  consists  of  two  or  three  years 
in  sugar  cane  and  one  year  in  corn  and  soybeans  or  soybeans 
alone. 

Interest  costs  were  included  as  a  part  of  the  total  costs  of 
operating  large  sugar  cane  farms.  It  was  calculated  at  five  per 
cent  of  the  total  value  of  assets  used  in  the  business.  Interest 
actually  paid  by  the  various  farms  for  the  use  of  borrowed  funds 
was  not  included  as  a  cost,  since  this  would  have  meant  including 
the  same  cost  twice.  This  approach  placed  all  farms  on  the  same 
basis  with  respect  to  capital  charges,  regardless  of  the  extent 
of  their  borrowings  or  the  rate  of  interest  actually  paid.  The 
use  of  the  five  per  cent  rate  in  computing  interest  charges  was 
largely  arbitrary..  The  effect  of  using  a  different  rate  can  be  de- 
termined by  applying  any  desired  rate  to  the  capital  investment. 

Measures  of  Cost  and  Return 

The  net  cost  of  producing  sugar  cane  was  determined  by 
subtracting  miscellaneous  credits  from  the  total  cost.  Miscellan- 
eous credits  included  the  income  received  by  the  farm  units  from 
sources  other  than  the  sale  of  sugar  cane  and  government  pay- 
ments. This  miscellaneous  income  was  received  largely  from  cane 
used  for  seed,  the  sale  of  crops  other  than  sugar  cane,  and  the 
sale  of  livestock  and  livestock  products.  The  production  and  sale 
of  these  products  was,  for  the  most  part,  merely  incidental  to  the 
business  of  producing  sugar  cane;  thus  the  income  from  their 
sale  may  be  regarded  as  having  reduced  the  cost  of  producing 
sugar  cane  below  what  it  would  have  been  otherwise. 

The  total  income  of  the  farms  includes  the  receipts  from 
the  sale  of  sugar  cane  and  payments  received  under  various 
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governmental  assistance  programs  plus  the  items  accounted  for 
in  connection  with  miscellaneous  credits. 

Operating  expenses  include  all  costs  except  interest  on  the 
capital  investment.  Net  operating  income  is  the  difference  be- 
tween total  income  from  all  sources  and  operating  expenses.  It 
represents  the  income  available  for  the  payment  of  interest,  divi- 
dends, and  additions  to  surplus.  Net  income  is  the  amount  re- 
maining after  subtracting  interest  at  the  rate  of  5  per  cent  from 
the  net  operating  income,  and  represents  the  net  return  above 
all  costs  including  a  reasonable  charge  for  the  capital  invested 
in  the  business. 

Limitations  of  the  Data 

The  audited  financial  reports  furnished  by  the  growers  con- 
tributed greatly  to  the  accuracy  of  the  data.  There  are  several 
limitations  in  the  financial  reports  on  which  this  series  of  studies 
was  based,  however,  which  should  be  pointed  out  for  a  clearer 
interpretation  of  the  results. 

Several  of  the  large  sugar  cane  planting  companies  included 
in  this  study  operated  more  than  one  farm  unit.  For  1937  and 
1938,  the  records  available  for  such  units  were  not  in  sufficient 
detail  so  that  each  farm  unit  could  be  studied  separately  and,  as 
a  result,  the  data  for  these  two  earlier  years  show  a  much  larger 
average  size  of  farm  and  volume  of  business  per  farm  than  sim- 
ilar results  for  the  years  after  1938.  This  is  due  to  the  fact  that 
the  records  for  multiple-unit  operating  companies  were  grouped 
as  one  single  farm  unit  in  1937  and  1938.  In  1939  and  succeeding 
years,  the  records  were  such  that  each  individual  farm  unit 
could  be  studied  separately.  Thus,  the  averages  per  farm  as  pre- 
sented for  1937  and  1938  are  not  comparable  with  averages  for 
the  other  years.  The  average  unit  costs  and  returns,  however, 
were  not  affected  by  this  difference ;  and  unit  costs  and  returns 
for  the  entire  series  of  nine  years  are  directly  comparable. 

Some  of  the  growers'  books  were  kept  on  a  cash  instead  of 
an  accrual  basis.  On  the  cash  basis,  receipts  and  expenditures 
are  recorded  when  the  cash  is  actually  paid  or  received,  rather 
than  charging  that  expense  or  crediting  that  receipt  to  the  par- 
ticular crop  year  to  which  it  is  applicable.  This  cash  basis  of 
farm  accounting  results  in  slight  differences  in  costs  and  returns 
for  any  one  year,  as  compared  with  the  accrual  basis,  although 
over  a  long  period  of  years,  the  result  will  be  the  same  by  either 
method.  For  instance,  government  payments  for  the  various 
assistance  programs  usually  were  received  in  the  spring  and 
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summer  following  the  crop  year  in  which  they  were  earned.  In 
the  two  most  recent  years  studied,  government  payments  were 
lower  in  1944  than  in  1945,  and  some  of  the  records  apparently 
contained  1944  government  payments  for  the  1945  crop  year  in- 
stead of  the  higher  payments  which  should  have  accrued  to  1945. 
The  result  is  that  government  payments  probably  are  under- 
stated somewhat  for  the  1945  crop  season.  Similar  payments 
for  the  1946  season  were  lower  than  for  1945;  thus,  these  same 
records  will  contain  an  overstatement  of  government  payments 
for  the  1946  crop  season. 

In  addition,  some  of  the  records  did  not  separate  labor  and 
materials  in  each  of  the  several  categories  of  expense.  In  most 
of  these  cases,  where  the  cost  of  materials  was  low,  all  of  the 
costs  were  charged  to  labor.  For  this  reason,  labor  costs  were 
overstated  slightly  in  some  of  the  expense  classifications.  Also, 
some  of  the  records  did  not  record  the  amount  and  value  of  cane 
used  for  seed.  In  these  cases,  since  cane  used  for  seed  in  the  fall 
preceding  the  crop  year  was  not  charged  as  an  expense,  and 
the  seed  planted  in  the  current  year  for  the  next  year's  crop 
not  credited  as  a  receipt,  the  over -all  financial  picture  remained 
approximately  the  same.  This  method  of  bookkeeping,  however, 
results  in  a  slight  error  when  average  yields  per  acre  are 
computed.  When  the  amount  of  cane  used  for  seed  was  unknown, 
the  tons  of  cane  sold  were  used  to  compute  the  yield  of  cane  per 
acre  planted.  It  is  believed  that  this  procedure  in  part  of  the 
records  analyzed  caused  the  average  yield  per  acre  for  all  farms 
to  be  understated  to  the  extent  of  about  1.5  tons  per  acre  in 
most  years. 

The  "general  overhead,,  expense  item,  in  many  cases,  con- 
tained items  that  would  have  been  charged  as  direct  costs  had 
the  various  farm  records  been  kept  in  more  detail.  With  more 
detailed  records,  "general  overhead"  most  likely  would  have 
been  lower,  and  "planting  and  cultivating"  and  "harvesting'*  costs 
correspondingly  higher. 

Other  Considerations 

The  method  used  to  compute  average  interests  costs  is  sub- 
ject to  some  limitations  but  is  used  in  an  effort  to  make  inter- 
est costs  comparable  for  all  farms.  The  only  accurate  figure 
available  as  to  the  total  assets  on  the  books  of  most  of  the  farm 
units  studied  was  the  "depreciated  assets"  item  as  used  for  fed- 
eral and  state  income  tax  purposes.  Since  many  of  the  older 
farm  units  have  depreciated  their  assets  heavily  during  the 
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course  of  time,  including  some  farms  with  every  mule  on  the 
place  written  down  to  a  value  of  a  dollar  a  head,  the  capital  in- 
vestment data  as  used  in  these  studies  to  compute  interest  charges 
is  lower  than  the  book  value,  replacement  cost,  or  sales  value  of 
the  property.,  As  a  result,  the  interest  cost  for  such  farms  is 
much  lower  than  the  interest  which  would  have  had  to  be  paid  if 
the  property  were  purchased  on  the  open  market  with  the  use 
of  borrowed  funds. 

In  interpreting  the  average  operating  income  before  inter- 
est and  the  net  income  after  interest,  it  should  be  noted  that 
these  two  measures  of  return  or  profit  are  the  returns  before  in- 
come taxes,  since  no  state  or  federal  income  taxes  are  included  in 
any  of  the  cost  items.  Income  taxes  were  excluded  from  the  items 
of  cost  in  order  to  obtain  an  average  cost  per  farm  and  per  unit 
of  production  that  would  be  directly  comparable  from  farm  to 
farm  and  from  year  to  year.  This  procedure  gives  more  accurate 
cost  data  for  comparing  mill  to  mill  in  any  one  year  or  averages 
over  a  period  of  years,  but  it  also  overstates  the  actual  profit 
made  by  the  business  and  retained  by  the  operator  or  returned 
to  the  stockholders  of  the  farm. 

The  amount  of  cane  produced  by  the  farms  is  reported  in 
field  tons  at  the  derrick,  actual  weight.  For  some  analysis  pur- 
poses, the  amount  in  terms  of  standard  tons  is  more  desirable, 
but  this  item  was  not  available  for  all  farms. 

AVERAGE  RESULTS  FOR  THE  NINE  YEARS 

A  brief  summary  of  the  average  results  for  each  of  the  nine 
years  studied  is  shown  in  Tables  1  through  5.  A  more  detailed 
analysis  of  the  final  results  for  each  year  on  a  per  farm,  per  acre 
of  cane  grown,  and  per  ton  of  cane  sold  basis,  is  presented  in 
Appendix  Tables  I  to  XVI. 

Volume  of  Business 
The  average  volume  of  business  for  the  farms  studied  each 
year  from  1937  to  1945,  including  the  number  of  farms,  the 
acreage  of  cane  per  farm,  the  tons  of  cane  sold  per  farm,  and 
the  average  yield  per  acre,  is  indicated  in  Table  1.  From  1937 
through  1942,  the  volume  of  business  as  indicated  by  the  acreage 
of  cane  per  farm  and  the  tons  sold  per  farm  varied  widely ;  this 
difference  was  due  not  to  variations  in  plantings  from  year  to 
year  but  to  variations  in  the  definition  of  a  farm  in  the  sample, 
which  has  been  explained  previously.  From  1943  to  1945,  the 
three  most  recent  years  of  the  study,  identical  farms,  for  the 
most  part,  were  included  in  the  study,  and  the  average  acreage 
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Table  1.   Average  volume  of  business  and  yield  per  acre  for  large  sugar  cane 
farms  in  Louisiana,  1937  to  1945. 


Year 

Number 

Average  per  farm 

Tons  of  cane 

of 

Acres  of 

Tons  of 

produced 



farms 

cane  grown 

cane  sold 

per  acre 

1937   ;  

33 

1,465 

28,806 

21.0 

1938   

35 

1,305 

28,465 

23.3 

1939   

88 

634 

13,587 

23.4 

1940   

89 

611 

8,290 

15.1 

76 

633 

11,489 

19.9 

1942   

52 

1,035 

18,619 

19.3 

1943   

55 

970 

18,787 

20.5 

1944   

54 

943 

18,079 

20.3 

1945   

54 

971 

20,232 

21.9 

varied  from  943  acres  of  cane  per  farm  in  1944  to  971  acres  per 
farm  in  1945,  while  the  tons  of  cane  sold  varied  from  18,000  to 
about  20,000  per  farm  in  the  same  period.  Throughout  the  period 
of  time  covered  by  this  series  of  studies,  the  acreage  of  sugar 
cane  in  Louisiana  has  been  relatively  constant,  and  most  of  the 
variation  in  total  production  has  been  due  to  differences  in  yield 
per  acre  from  year  to  year  because  of  weather  conditions. 

Average  yields  on  the  farms  studied  varied  from  a  high 
point  of  more  than  23  tons  per  acre  in  1938  and  1939  to  only  15 
tons  per  acre  in  1940.  For  the  nine  years  studied,  the  average 
yield  was  less  than  20  tons  per  acre  in  three  years,  varied  from 
20  to  21.9  tons  in  four  years,  and  was  more  than  22  tons 
per  acre  in  only  two  years.  Yields  for  this  group  of  farms  were 
slightly  higher  than  average  yields  of  cane  for  the  state  as  a 
whole  in  most  years  but  followed  the  same  general  trend. 

Net  Returns  per  Farm 

The  average  investment  per  farm,  the  net  operating  income 
before  interest  charges,  and  the  net  income  after  interest  on  a  per 
farm  basis,  and  the  percentage  return  on  investment  before  in- 
terest costs  and  taxes  for  each  of  the  nine  years  are  shown  in  Ta- 
ble 2. 

Total  assets,  which  represent  the  depreciated  value  of  all 
land,  buildings,  machinery,  and  equipment  used  in  the  operation 
of  these  large  sugar  cane  farms,  averaged  about  $173,000  per  farm 
in  1943  but  increased  to  more  than  $190,000  per  farm  in  1945. 
This  trend  towards  an  increased  investment  to  operate  the  same 
relative  volume  of  business  is  due  to  higher  replacement  costs 
during  the  war  years  for  all  items  of  machinery,  equipment,  and 
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Table  2.   Average  net  returns  from  the  production  of  sugar  cane  on  large 
farms  in  Louisiana,  1937  to  1945. 


Average  per 

Farm 

-Number 

JNet 

Percentage  re- 

Year 

of 

Total 

operating 

Net 

turn  on  assets 

farms 

assets 

income 

income 

before  taxes* 

JJollsurs 

uoiiars 

Dollars 

Per  cent 

1937 

33 

257  987 

4,474 

—  8,425 

1. 73 

1938  .„  

35 

233,658 

4,155 

-  8,368 

1.78 

1939 

88 

126,177 

9,727 

3,418 

7.71 

1940   

89 

104,170 

-  7,434 

—  12,644 

-12.14 

1941  

76 

132,402 

2,225 

—  4,395 

1.68 

1942   

52 

173,006 

19,520 

10,869 

11.28 

1943   

55 

172,774 

23,098 

14,459 

13.37 

1944   

54 

167,377 

20,176 

11,807 

12.05 

1945   

54 

191,758 

33,488 

23,900 

17.46 

*Computed  by  dividing  the  net  operating  income  by  the  total  assets.  Since  the  net  operat- 
ing income  does  not  include  a  deduction  for  actual  interest  paid  or  for  computed  interest  costs, 
this  return  overstates  the  actual  return  by  the  amount  actually  paid  as  interest  on  borrowed 
tunds. 


building  materials  and  to  the  addition  of  new  machinery  such 
as  the  mechanical  harvester.  This  trend  is  expected  to  increase  at 
an  accelerated  rate  during  the  next  few  years  because  the  short- 
age of  machinery,  equipment,  and  other  farm  supplies  has  caused 
most  farm  operators  to  delay  the  purchase  of  many  essential 
items  that  must  be  obtained  to  replace  worn-out  equipment  in 
the  near  future  if  they  are  to  continue  to  operate  the  same  volume 
of  business. 

The  net  operating  income,  or  the  excess  of  receipts  over  ex- 
penses, other  than  interest  and  income  taxes,  varied  from  a  loss 
of  more  than  $7,000  per  farm  in  1940  to  a  gain  of  about  $33,000 
per  farm  in  1945.,  In  four  of  the  nine  years,  the  net  operating 
income  was  less  than  $5,000  per  farm  and  in  three  years  of  the 
nine,  the  net  operating  income  amounted  to  $20,000  or  more  per 
farm. 

In  terms  of  the  percentage  return  on  the  capital  investment, 
this  net  operating  income  amounted  to  a  loss  of  12  per  cent  of 
the  capital  investment  in  1940,  a  gain  of  less  than  2  per  cent  in 
three  other  years,  and  a  gain  of  more  than  10  per  cent  in  four 
years.  There  appeared  to  be  no  stability  of  average  earnings  in 
the  production  of  sugar  cane  on  large  farms  in  Louisiana  during 
the  nine-year  period.  They  made  either  reasonably  good  earn- 
ings or  unreasonably  large  losses.  These  facts  indicate  the  fal- 
lacy of  attempting  to  make  policy  decisions  regarding  this  in- 
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dustry  on  the  basis  of  results  of  the  previous  year  only;  in  at- 
tempting to  forecast  what  is  likely  to  happen  in  the  future,  there 
appears  to  be  only  one  assured  factor  that  in  future  years  con- 
ditions will  be  different  from  those  of  past  years.  These  condi- 
tions are  due  to  the  fact  that  net  returns  are  determined  largely 
by  the  average  yields  obtained,  and  these  yields  are  in  turn  de- 
termined by  weather  conditions,  which  are  impossible  to  forecast, 
during  the  growing  and  harvesting  season. 

The  greatly  variable  net  returns  in  the  production  of  sugar 
cane  from  year  to  year  is  indicated  more  clearly  by  the  difference 
in  average  net  income,  or  the  excess  of  receipts  over  expenses 
plus  a  charge  of  5  per  cent  to  cover  all  interest  costs.  The  aver- 
age net  income  of  the  farms  studied  varied  from  a  loss  of  more 
than  $12,000  in  1940  to  a  gain  of  about  $24,000  per  farm  in  1945. 
Based  on  net  income,  these  large  farms  incurred  average  net 
losses  in  four  of  the  nine  years  studied,  and  made  average  net 
incomes  of  more  than  $10,000  per  farm  in  four  of  the  nine  years. 
In  terms  of  the  usual  businessman's  concept  of  an  "average 
year,"  there  appear  to  be  very  few  average  years  in  the  produc- 
tion of  sugar  cane.  In  the  nine-year  period  1937  to  1945,  the 
average  annual  returns  were  either  high  or  low  with  only  one 
year,  1939,  approaching  what  the  grower  would  term  an  "aver- 
age year." 

Costs  and  Returns  per  Acre  Grown 

A  summary  of  the  average  costs  and  returns  per  acre  of  cane 
grown  for  the  farms  studied  from  1937  to  1945  is  presented  in 
Table  3.  A  more  detailed  outline  of  the  unit  costs  per  acre  for 
each  item  of  expense  is  presented  in  Appendix  Table  I. 

Unit  costs  per  acre  of  sugar  cane  averaged  about  $90  in  the 
1937-39  pre-war  period  but  increased  gradually  during  the  war 
years  to  reach  a  peak  of  more  than  $130  per  acre  in  1945.  Most 
of  this  increase  in  cost  was  due  to  increased  expenses  for  the 
more  important  items  in  general  overhead,  including  machinery, 
labor,  and  materials,  and  increased  costs  for  planting  and  cul- 
tivating because  of  higher  wage  rates.  Costs  for  harvesting, 
including  only  direct  labor  and  transportation  to  the  derrick,  in- 
creased from  about  $20  per  acre  in  the  pre-war  period  to  only 
$22  per  acre  in  1945 ;  because  of  relatively  high  wage  rates  and  an 
acute  shortage  of  labor,  most  of  these  farms  mechanized  rapidly 
during  the  war  years  and  substituted  machinery  (included  in 
overhead  costs)  for  direct  labor  in  harvesting;  thus,  direct  har- 
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Table  3.     Costs  and  returns  per  acre  of  cane  grown  on  large  sugar  cane  farms  in 
Louisiana,  1937  through  1945,  inclusive. 


Items  of  cost 


Per  acre  of  cane  grown 


and  return 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

($) 

($) 

($) 

(?) 

($) 

($) 

<$) 

<$> 

($) 

Expenses 

General  overhead 

39.07 

36.63 

34.33 

34.37 

35.54 

43.01 

46.89 

54.97 

64.96 

Planting  &  cultivat  ing 

21.45 

20.97 

21.12 

20.65 

20.20 

23.75 

22.45 

25.04 

29.51 

Harvesting   cane  .... 

20.54 

22.08 

19.08 

10.93 

13.73 

14.16 

20.69 

20.28 

21.95 

Other  crops   

3.90 

4.80 

4.24 

3.45 

3.98 

3.27 

4.49 

5.22 

Ttl  t  prpaf 

8  80 

9. 60 

9.95 

8. 56 

10.46 

8  36 

8.91 

8  88 

9  87 

Total  cost   

89.86 

93.18 

89.28 

78.75 

83.38 

93.26 

102.21 

113.66 

131.51 

Miscellaneous  credits 

8.49 

9.27 

10.69 

7.01 

8.87 

9.52 

8.15 

10.10 

10.25 

81.37 

83.91 

78.59 

71.74 

74.51 

83.74 

94.06 

103.56 

121.28 

Receipts 

Cane  sold   

57.02 

58.21 

63.57 

36.29 

54.05 

77.97 

86.08 

88.62 

95.73 

AAA  payments   

18.60 

19.28 

20.41 

14.68 

13.52 

16.27 

22.89 

27.46 

50.14 

Misc.  receipts 

8.49 

9.27 

10.69 

7.01 

8.87 

9.52 

8.15 

10.10 

10.25 

Total  receipts 

84.11 

86.76 

94.67 

57.98 

76.44 

103.76 

117.1*2 

126.18 

156.12 

Operating  expenses 

81.06 

83.58 

79.33 

70.19 

72.92 

84.90 

93.30 

104.78 

121.64 

Net  operating  income 

3.05 

3.18 

15.34 

-12.21 

3.52 

18.86 

23.82 

21.40 

34.48 

Net  income   

—  5.75 

-6.42 

5.39 

—20.77 

-6.94 

10.50 

14.91 

12.52 

24.61 

Capital  investment 

176.10 

179.00 

199.00 

171.05 

209.20 

167.10 

178.12 

177.49 

197.49 

Cane  produced 

21.03 

23.26 

23.38 

15.14 

19.87 

19.27 

20.47 

20.31 

21.9 

Cane  sold   

20.00 

22.81 

21.43 

13.57 

18.15 

17.99 

19.37 

19.17 

20.8 

vesting  costs  show  little  change,  while  overhead  costs  were  almost 
twice  as  high  in  1945  as  in  1937. 

Miscellaneous  credits  involved  in  the  operation  of  these 
farms,  which  included  income  received  from  the  sale  of  other 
crops  and  the  value  of  cane  saved  for  seed,  changed  little  during 
the  nine-year  period.  This  income  amounted  to  about  $10  per 
acre  of  cane  grown  in  the  1937-39  period  and  averaged  $10  per 
acre  in  the  most  recent  year  studied,  1945.  As  a  result,  the  net 
cost  per  acre  of  cane  grown,  which  is  the  difference  between  to- 
tal costs  and  miscellaneous  credits,  increased  at  about  the  same 
rate  as  did  total  costs  per  acre.  Net  costs  per  acre  of  cane  in- 
creased 50  per  cent  from  1937  to  1945. 

Income  from  cane  sales  also  increased  during  the  period  but 
not  as  rapidly  as  did  total  and  net  costs..  Cane  sales  accounted  for 
income  of  about  $60  per  acre  in  the  1937-39  period  as  compared 
with  $95  per  acre  in  1945.  Income  from  government  payments, 
however,  more  than  doubled  during  the  nine-year  period;  gov- 
ernment payments  averaged  slightly  less  than  $20  per  acre  in 
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the  pre-war  period  as  compared  with  $50  per  acre  in  1945.  Thus, 
the  data  indicate  that  costs  increased  at  a  more  rapid  rate  than 
did  income  from  cane  sales  during  the  war  years  but  that  net 
earnings  were  maintained  because  of  increased  government  pay- 
ments. It  should  be  kept  in  mind,  however,  that  these  govern- 
ment payments  to  cane  growers  were  based  on  a  national  sugar 
policy  of  rigid  price  controls  during  the  war  and  subsidies  to 
growers  in  order  to  maintain  production.  Based  on  the  experience 
in  World  War  I,  if  there  had  been  no  government  payments  and 
no  price  controls  on  sugar  in  World  War  II,  it  is  probable  that 
the  gross  income  of  cane  growers  would  have  been  much  higher 
than  it  was  under  the  price  controls  and  subsidy  programs. 

For  the  entire  nine-year  period,  the  average  net  income  per 
acre  of  cane  grown  varied  from  a  loss  of  more  than  $20  per  acre 
in  1940  to  a  gain  of  about  $24  per  acre  in  1945.  Net  income  av- 
eraged less  than  $6  per  acre  in  five  years  of  the  period  and  aver- 
aged more  than  $10  per  acre  in  four  years. 

Costs  and  Returns  per  Ton  Sold 

A  summary  of  the  average  costs  and  returns  per  ton  of  sugar 
cane  sold  for  the  farms  studied  from  1937  to  1945  is  presented 
in  Table  4.  A  more  detailed  outline  of  the  unit  costs  per  ton  for 
each  item  of  expense  is  summarized  in  Appendix  Table  III. 

Total  costs  per  ton  of  cane  varied  from  about  $4.00  in  the 
1937-39  pre-war  period  to  more  than  $6.00  in  1945;  net  costs 
per  ton  also  increased  about  50  per  cent  during  the  nine-year 
period.  Income  from  cane  sales,  which  is  based  on  the  price  of 
raw  sugar,  which  was  under  O.P.A.  price  control  during  most  of 
the  period,  increased  from  $3.00  per  ton  in  the  pre-war  period  to 
about  $4.50  per  ton  in  1943  and  remained  at  that  level  in  1944 
and  1945.  Income  from  cane  sales  plus  government  payments 
changed  from  slightly  less  than  $4.00  per  ton  sold  in  the  1937-39 
period  to  $7.00  per  ton  in  1945. 

These  unit  returns  per  ton  of  cane  sold  vary  slightly  from 
the  official  average  prices  reported  in  some  of  the  years  studied ; 
this  difference  is  due  to  the  fact  that  the  official  prices  are  quoted 
in  terms  of  standard  tons,  while  this  analysis  is  made  on  the 
basis  of  actual  field  tons  as  delivered  to  the  derrick.  Also,  owing 
to  the  accounting  differences  mentioned  heretofore,  the  average 
government  payments  in  some  years  vary  from  those  announced 
for  a  particular  crop  season. 

The  net  income  per  ton  of  cane  sold  varied  from  a  high  point 
of  $1.18  in  1945  to  a  loss  of  more  than  $1.50  per  ton  in  1940.  The 
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Table  4.     Costs  and  returns  per  ton  of  cane  sold  on  large  sugar  cane  farms  in 
Louisiana,  1937  through  1945,  inclusive. 


items  of  cost 


Average  per  ton  cane  sold 


and  return 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

($) 

($) 

($) 

($) 

Expenses 

General  overhead  .... 

1.99 

1.68 

1.60 

2.53 

1.96 

2.39 

2.42 

2.87 

3.11 

Planting  &  cultivating 

1.09 

.96 

.99 

1.52 

1.11 

1.32 

1.16 

1.31 

1.42 

Harvesting   cane  .... 

1.04 

1.01 

80 

76 

.79 

1.07 

1.06 

1.06 

.18 

.22 

.31 

.19 

.22 

.17 

.23 

.25 

Interest   

.45 

.44 

.47 

.63 

.57 

.46 

.46 

.46 

.47 

Total  cost   

4.57 

4.27 

4.17 

5.79 

4.59 

5.18 

5.28 

5.93 

6.31 

Misc.  credits   

.43 

.43 

.50 

.52 

.49 

.53 

.42 

.53 

.49 

...Net  cost   

4.14 

3.84 

3.67 

5.27 

4.10 

4.65 

4.86 

5.40 

5.82 

Receipts 

Cane  sold   

2.90 

2,67 

2.97 

2.66 

2.98 

4.34 

4.45 

4.62 

4.59 

AAA  Payments 

.95 

.88 

.95 

1.08 

.74 

.90 

1.18 

1.43 

2.41 

Misc,  receipts  

.43 

.43 

.50 

.52 

.49 

.53 

.42 

.53 

.49 

Total  receipts   

4.28 

3.98 

4.42 

4.26 

4.21 

5.77 

6.05 

6.58 

7.49 

Operating  expenses 

4.12 

3.83 

3,70 

5.16 

4.02 

4.72 

4.82 

5.47 

5.84 

Net  operating  income 

.16 

.15 

.72 

—  .90 

.19 

1.05 

1.23 

1.11 

1.65 

Net  income  

-  .29 

—  .29 

.25 

—  1.53 

—  .38 

.59 

.77 

.65 

1.18 

Capital  investment 

8.96 

8.21 

9.29 

12.57 

11.52 

9.29 

9.20 

9.26 

9.48 

net  income  after  interests  on  a  per  ton  basis  indicated  losses  in 
1937,  1938,  1940,  and  1941 ;  net  incomes  per  ton  of  less  than  $1.00 
in  1939,  1942,  1943,  and  1944;  and  a  net  income  of  more  than 
$1.00  per  ton  in  only  one  year,  1945. 

Nine- Year  Average  Costs  and  Returns 

A  summary  of  the  average  costs,  returns,  and  net  profits  for 
all  of  the  farms  studied  for  the  entire  nine-year  period,  1937  to 
1945,  is  shown  in  Table  5.  These  data  are  computed  on  the  basis 
of  a  weighted  average  for  the  entire  period.  For  the  nine  years, 
an  average  of  60  farms  per  year  were  surveyed.  These  farms  had 
an  average  volume  of  business  of  864  acres  of  sugar  cane  and 
about  18,000  tons  of  cane  produced  per  farm,  with  a  nine-year 
average  yield  of  20.5  tons  of  sugar  cane  per  acre. 

For  this  period,  the  farms  studied  produced  sugar  cane  at  an 
average  cost  of  $97  per  acre,  or  $5.10  per  ton  sold.  Of  this 
amount,  45  per  cent  was  general  and  overhead  costs,  24  per  cent 
was  direct  planting  and  cultivating  costs,  18  per  cent  was  for 
direct  harvesting  expenses,  4  per  cent  for  costs  of  growing  other 
crops,  and  9  per  cent  for  interest. 
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Table  5.     Nine-year  average  costs  and  returns  for  large  sugar  cane  farms 
in  Louisiana,  1937  to  1945,  inclusive. 


Item 

Nine  year  average 

Per  farm 

Per  acre 
grown 

Per  ton  of 
cane  sold 

($) 

($) 

($) 

General  'overhead   

37,449.81 

43.34 

2.27 

Planting  and  cultivating 

19,705.31 

22.81 

1.20 

Harvesting  cane   

15,612.56 

18.07 

.95 

Other  crops   

3,232.91 

3.74 

.20 

Q  OA 

.48 

TOTAL  COST   

nn  HOC  £2*7 

97.20 

O.  J.U 

Miscellaneous  credits   

7,903.70 

9.15 

.48 

Net  cost   

76,082.97 

88,05 

4.62 

Receipts  from  cane 

59,423.85 

68.77 

3.61 

Government  payments   

iy,Doo.uy 

22  65 

1  19 

Other  receipts   

7  Qft*}  70 
1  ,  *7UO.  1  u 

9.15 

.48 

TOTAL  RECEIPTS   

86,895.64 

100.57 

5.28 

Operating  expenses   

76,000.59 

87.96 

4.62 

10,895.05 

12.61 

.66 

Net  income   

2  Q08  Q7 

3.37 

.18 

Capital  investment   

158,628.73 

183.60 

9.64 

Cane  produced — tons   

17,672 

20.5 

Cane  sold — tons   

16,462 
864 

59.5 

Acres  grown   

Average  number  farms  per  year  .... 

On  the  basis  of  the  type  of  payment,  an  average  of  $2.62  per 
ton,  or  51  per  cent  of  the  total  costs,  was  made  up  of  direct 
payments  to  hired  labor  (Table  6).  Direct  labor  costs  amounted 
to  $0.85  per  ton  sold  for  general  overhead  costs,  $0.75  per  ton  for 


Table  6.     Nine-year  average  labor  costs  for  large  sugar  cane  farms, 
Louisiana,  1937  through  1945,  inclusive.* 


item 

Average 

Per  acre  cane 

Per  ton  cane 

per  farm 

grown 

sold 

($) 

($) 

($) 

General  overhead   

13,975.12 

16.17 

.85 

Planting  and  cultivating   

12,297.94 

14.23 

.75 

Harvesting  cane   

14,945.56 

17.30 

.91 

Other  crops   

1,866.83 

2.16 

.11 

TOTAL  „  

43,085.45 

49.86 

2.62 

*No  figure  available  for  "Other  crops"  in  1937.  "Other  crops"  figure  for  1938  not  broken 
down  into  unit  c'osts. 
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planting  and  cultivating,  $0.91  per  ton  for  harvesting,  and  $0.11 
per  ton  for  costs  of  other  crops.  These  facts  indicate  that  more 
than  one-half  of  the  total  costs  of  producing  sugar  cane  for  the 
nine-year  period,  1937-45,  were  direct  labor  payment.  In  addi- 
tion, there  were  other  indirect  labor  charges  included  in  the  re- 
pair of  machinery  and  other  similar  items. 

The  average  gross  income  for  the  period  amounted  to  $100 
per  acre,  or  $5.28  per  ton  of  cane  sold.  Of  this  amount,  $3.61  per 
ton,  or  68  per  cent,  was  income  from  the  sale  of  sugar  cane;  $1.19 
per  ton,  or  23  per  cent,  was  government  payments;  and  $0.48 
per  ton,  or  9  per  cent,  was  income  from  other  sources. 

The  net  operating  income,  or  the  amount  remaining  to  pay 
interest,  income  taxes,  dividends,  and  additions  to  capital,  aver- 
aged about  $11,000  per  farm  per  year,  $12  per  acre,  or  $0.66  per 
ton  of  cane  sold.  After  deducting  interest  charges,  the  net  in- 
come averaged  about  $3,000  per  farm,  $3.00  per  acre,  or  $0.18 
per  ton  of  cane  sold. 

The  average  capital  investment  amounted  to  almost  $160,000 
per  farm.  If  it  were  assumed  that  every  farm  owner  owned  all 
his  farm  outright  and  paid  no  interest  charges  on  any  of  the  cap- 
ital, the  net  operating  income  would  amount  to  6.9  per  cent  per 
year  on  the  capital  investment.  From  this  amount  would  have 
to  come  the  actual  interest  paid  on  borrowed  funds,  income  taxes, 
and  capital  replacements  to  the  extent  that  depreciation  rates  on 
old  equipment  were  not  sufficient  for  replacements,  before  the 
remainder  could  be  considered  net  earnings  to  the  investor.  In 
view  of  the  risky  nature  of  the  business,  such  returns  are  not 
high. 

In  terms  of  the  costs  and  returns  for  the  production  of  sugar 
cane  for  sugar  on  large  farms  in  Louisiana,  the  nine-year  period, 
1937-45,  can  be  characterized  as  a  period  of  three  favorable  years, 
three  unfavorable  years,  and  three  very  unfavorable  years.  A 
summary  of  the  average  costs  and  returns  for  each  of  the  three- 
year  periods,  1937-39.  1940-42,  and  1943-45,  is  shown  in  Appen- 
dix Table  IV.  The  average  net  income  per  ton  of  cane  sold 
amounted  to  a  loss  of  $0.08  per  ton  in  the  1937-39  period,  a  loss 
of  $0.35  per  ton  in  the  middle  period,  1940-42,  and  a  gain  of 
$0.87  per  ton  for  the  most  recent  three-year  period. 

Total  costs  per  unit  for  producing  sugar  cane  increased  20 
per  cent  from  the  first  to  the  second  three-year  period  and  in- 
creased 14  per  cent  from  the  second  to  the  third  three-year 
period.  Total  receipts  increased  13  per  cent  from  the  first  to  the 
second  period  and  40  per  cent  from  the  second  to  the  third.  The 
last  period,  1943-45,  proved  to  be  a  relatively  profitable  period 


19 


because  price  increases  plus  increased  governmental  payments 
proved  to  be  enough  to  offset  the  increased  costs,  and  relatively 
good  yields  were  obtained  without  any  disastrous  year,  such  as 
1940,  occurring. 

FACTORS  AFFECTING  COST  AND  RETURNS 

The  unit  costs  and  returns  and  the  profits  or  losses  per  farm 
in  the  operation  of  large  sugar  cane  farms  in  Louisiana  are  af- 
fected by  a  great  number  of  different  factors,  some  under  the 
control  of  the  management  and  many  beyond  control  of  the  indi- 
vidual operators.  In  this  state,  the  major  factors  determining 
the  costs  and  returns  from  the  production  of  sugar  cane  on  large 
farms  are  indicated  to  be  the  annual  variations  in  the  size  of  the 
crop,  which  is  determined  more  by  the  weather  than  by  the 
acreage  planted,  since  the  acreage  has  been  relatively  stable  from 
year  to  year ;  the  kind  of  prevailing  weather  during  the  harvesting 
season  and  the  presence  or  absence  of  damaging  frosts;  the  su- 
crose content  per  ton  .of  cane  harvested,  which  is  determined  in 
the  short  run  by  the  weather  and  other  factors  such  as  the 
amount  of  tops,  trash,  etc. ;  and  the  price  received  for  sugar  cane, 
which  is  based  on  the  usual  cane-purchase  contract  according  to 
the  price  of  raw  sugar.  The  favorable  or  unfavorable  effect  of 
the  first  three  of  these  four  important  factors  is  dependent,  in 
any  one  year,  on  the  weather,  which  is  not  predictable.  The  fa- 
vorable or  unfavorable  effect  of  the  last  factor,  the  price  of  sugar 
cane,  is  dependent  on  raw  sugar  prices,  which  are  established 
at  national  and  international  levels. 

Because  sugar  supplies  produced  in  Louisiana  make  up  only 
about  7  per  cent  of  normal  consumption  requirements  in  the 
United  States,  the  Louisiana  sugar  production  has  little  effect  on 
sugar  supplies  for  the  nation  as  a  whole ;  therefore,  producers  in 
this  state  do  not  have  the  advantage  held  by  some  agricultural 
areas  of  a  short  crop  usually  being  accompanied  by  a  compensat- 
ing high  price.  For  this  reason,  historical  price  trends  indicate 
that  a  short  crop  is  just  as  likely  to  be  accompanied  by  a  rela- 
tively low  price  as  by  a  high  price. 

These  factors  indicate  the  great  dependence  of  this  phase  of 
the  sugar  cane  industry  on  factors  which  cannot  be  foreseen  in 
advance  and  which  determine  to  a  large  extent  the  relative  profits 
from  the  production  of  sugar  cane.  Actually,  the  most  important 
factor  determining  the  success  or  failure  of  an  individual  farm 
operator  of  a  large  sugar  cane  farm  in  Louisiana  is  whether  or 
not  he  was  fortunate  enough  to  start  in  the  business  at  a  time 
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when  the  many  uncontrollable  factors  were  favorable  to  good 
returns.  If  he  came  into  the  business  during  a  period  of  relative 
stability  of  prices  and  costs  and  fairly  favorable  weather  con- 
ditions, he  made  good  net  returns — large  profits  if  he  was  a  good 
manager  but  still  a  net  return  even  if  he  was  a  poor  manager.,  If 
he  came  into  the  business  at  a  time  of  relatively  high  costs  com- 
pared with  returns  and  had  a  bad  year  or  two  at  the  start  because 
of  unfavorable  weather  conditions  and/or  losses  due  to  frosts, 
he  sustained  net  losses.  And  usually,  the  better  manager  he  was, 
the  more  he  lost,  on  the  same  basis  that  during  the  war  years 
the  businessman  who  followed  sound  business  practices  and 
maintained  a  rapid  inventory  turnover  earned  less  than  his  com- 
petitor who  was  less  diligent  and  who  received  the  advantage 
of  every  price  increase  because  he  did  not  have  a  rapid  inventory 
turnover.  On  large  sugar  cane  farms,  the  general  tendency  for 
higher  earnings  to  be  made  in  the  good  years  and  higher  losses 
in  the  bad  years  by  the  efficient  operators  as  compared  with  the 
less  efficient  ones,  appears  to  hold  true  as  it  does  in  many  other 
types  of  industries. 

The  financial  results  of  the  Louisiana  studies  of  large  sugar 
cane  farms  show,  however,  that  in  any  given  year  and  under  the 
same  climatic  conditions  and  the  same  price  structure,  there  are 
still  variations  from  farm  to  farm  in  costs,  returns,  and  net 
profits.  It  follows,  then,  that  there  are  still  other  reasons  for 
variations  in  returns  in  addition  to  the  major  ones  listed  pre- 
viously. These  factors  causing  one  large  farm  to  have  lower 
costs  and  higher  returns  than  another  in  the  same  area  and  in 
the  same  year  are  both  physical  and  economic  in  character.  The 
physical  factors  include  selection  of  varieties,  disease  and  insect 
control,  methods  of  planting,  cultivating,  fertilizing,  harvesting, 
and  many  others.  Since  this  series  of  studies  has  been  limited 
to  a  statistical  analysis  of  the  final  results  each  year,  no  attempt 
has  been  made  to  study  these  physical  and  internal-management 
problems  of  the  large  sugar  cane  farms,  although  it  is  recognized 
that  differences  do  exist  and  that  these  variations  cause  much  of 
the  final  difference  in  costs. 

From  the  annual  statistical  analysis  of  large  sugar  cane 
farms  in  Louisiana  the  economic  factors  that  were  found  to  be 
important  in  affecting  costs,  returns,  and  net  profits  are  as  fol- 
lows :  size  of  farm,  yield  per  acre,  labor  efficiency,  and  proportion 
of  cropland  planted  to  cane. 
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Size  of  Farm 

The  average  size  of  the  large  sugar  cane  farms  studied  in 
Louisiana  for  the  nine-year  period  was  about  2,500  acres,  includ- 
ing about  1,500  acres  in  cropland  and  the  remainder  in  swamp 
or  poorly-drained  land,  woods,  building  sites,  roads,  and  ditches. 
Of  the  total  cropland,  about  900  acres  per  farm  were  planted  to 
sugar  cane,  500  acres  planted  to  corn  and/or  soybeans,  and  100 
acres  in  other  crops  or  idle  cropland.  Of  the  land  planted  in 
sugar  cane,  the  usual  proportion  was  about  40  to  45  per  cent  in 
plant  cane,  40  to  45  per  cent  in  first-year  stubble  cane,  and  10  to  20 
per  cent  in  second-year  stubble.  An  average  farm  of  this  size 
required  a  total  investment  in  land,  buildings,  workstock,  and 
equipment,  of  about  $150,000. 

Although  all  of  the  farms  included  in  the  Louisiana  series 
of  studies  of  large  sugar  cane  farms  were  the  corporate-sized 
units,  variations  in  size  did  exist  even  in  this  group.  Some  of  the 
farms  studied  had  less  than  500  acres  in  cropland,  less  than  250 
acres  in  sugar  cane,  and  sold  less  than  5,000  tons  of  cane  per 
farm  per  year.  Others  had  more  than  2,000  acres  in  cropland, 
more  than  1,000  acres  in  sugar  cane,  and  average  annual  sales  of 
more  than  20,000  tons  of  sugar  cane  per  farm.  The  relationship 
of  size  of  farm  to  costs  and  returns  for  the  farms  studied  from 
1937  to  1945  is  shown  in  Appendix  Tables  V  through  VIII. 

There  are  many  measures  that  are  used  commonly  to  indicate 
the  size  of  a  farm.  The  most  familiar  and  common  one  is  the  total 
acreage  in  the  entire  farm.  For  Louisiana  sugar  cane  farms,  the 
varying  relative  amounts  of  woods  and  swamp  on  the  different 
farms  make  this  measure  undesirable  since  two  farms  of  the 
same  total  acreage  may  have  widely  different  amounts  of  cropland 
and  land  in  cane.  Total  cropland  also  is  used  occasionally;  on 
the  farms  studied,  varying  amounts  of  idle  cropland  made  the 
use  of  this  measure  questionable.  The  two  best  measures  of  size 
of  business  of  the  large  sugar  cane  farms  appeared  to  be  the 
acreage  of  sugar  cane  per  farm  and  the  volume  of  sugar  cane  sold 
per  farm.  The  tons  of  sugar  cane  sold  per  farm  is  probably  the 
best  measure  of  the  two  since  it  includes  both  the  acreage  and 
the  yield  factors.  The  analysis  of  size  in  relation  to  costs  and 
returns  as  presented  in  Appendix  Tables  V  through  VIII  is  based 
on  these  two  measures. 

In  contrast  to  the  results  from  the  studies  of  family-type 
sugar  cane  farms  in  Louisiana,  the  larger  farms  in  the  corporate- 
type  farms  studied  did  not  have  the  lowest  unit  costs  and  the 
highest  net  returns.    In  most  of  the  years  studied,  the  group  of 
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farms  with  from  1,000  to  1,500  acres  in  cropland,  with  from 
500  to  1,000  acres  in  sugar  cane,  and  selling  from  10  to  20  thou- 
sand tons  of  cane  annually  had  lower  unit  costs  and  made  higher 
net  returns  per  unit  than  did  the  smaller  farms  with  less  than 
500  acres  in  sugar  cane  or  the  larger  sized  group  with  more 
than  1,000  acres  in  sugar  cane. 

For  some  years,  however,  this  general  relationship  did  not 
hold  true.  Although  in  6  of  the  9  years  studied,  the  moderately 
large  corporate-type  farms  (500  to  1,000  acres  of  sugar  cane 
per  farm)  made  greater  net  returns  per  unit  than  the  larger  or 
smaller  farms,  in  3  of  the  9  years,  the  fairly  small  corporate-type 
farms,  with  from  250  to  500  acres  in  sugar  cane,  had  the  highest 
net  returns.  The  years  in  which  this  relationship  occurred  were 
relatively  unfavorable  years  for  the  group  as  a  whole.  In  gen- 
eral, the  tendency  appeared  to  be  for  the  moderately  large  cor- 
porate-type sugar  cane  farms  to  make  higher  earnings  in  good 
years  and  larger  losses  per  unit  in  bad  years  than  the  relatively 
small  farms  of  this  type  and  to  make  higher  net  earnings  per 
unit  in  good  years  and  lower  losses  in  bad  years  than  were  made 
by  the  extremely  large  farms  of  this  type. 

On  family-sized  sugar  cane  farms,  the  advantage  of  better 
utilization  of  the  available  unpaid  family  labor  which  otherwise 
would  have  been  idle  is  such  that  the  larger  the  size  of  the  farm, 
so  long  as  it  remained  a  family-sized  unit,  the  greater  were  the 
returns  in  most  years.  For  the  large  corporate-type  farms,  how- 
ever, this  advantage  of  full  utilization  of  unpaid  labor  does  not 
exist  since  all  of  the  labor  is  hired  on  an  hour  basis ;  therefore,  the 
point  of  diminishing  returns  appears  to  have  been  reached  at  a 
size  of  about  1,000  acres  in  cane  and  1,500  acres  in  cropland.  The 
data  indicate  that  increased  efficiency  on  these  large  farms  was 
obtained  with  increased  size  up  to  this  point;  but  beyond  this 
point,  increased  size  appeared  to  result  in  higher  costs  and  lower 
returns  rather  than  increased  efficiency. 

Yields  per  Acre 

Farm  management  studies  throughout  the  United  States 
have  shown  that  within  the  actual  practices  of  farmers,  the  higher 
the  crop  yields,  the  higher  are  the  returns  from  farming.  Farms 
with  high  yields  pay  higher  returns  in  depression  periods  as  well 
as  in  normal  or  favorable  times.  Also,  good  yields  of  crops  and 
high  production  rates  for  animals  are  the  most  important  factors 
in  obtaining  low  costs  of  production.  Farmers  with  high  yields 
have  lower  costs  per  unit  and  make  higher  returns  per  hour  of 
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labor  and  per  unit  of  investment  than  farmers  with  lower  pro- 
duction efficiency. 

For  large  sugar  cane  farms  in  Louisiana,  the  most  important 
single  factor  influencing  the  financial  success  or  failure  of  the 
group  of  farms  studied  each  year  was  the  yield  of  cane  obtained 
per  acre.  Stated  simply,  in  any  year,  the  farms  with  relatively 
high  yields  brought  greater  net  returns  than  did  the  farms  with 
relatively  low  yields.  The  relationship  of  cane  yields  to  costs  and 
returns  on  the  farms  studied  for  each  of  the  nine  years,  1937- 
1945,  is  shown  in  Appendix  Tables  IX,  X,  and  XI. 

Although  yields  per  acre  for  the  area,  as  a  whole,  varied 
from  year  to  year,  in  each  year  a  part  of  the  farms  studied  made 
higher  than  average  yields  while  some  farms  had  below-average 
yields.  Throughout  the  period,  the  farms  with  the  higher  yields 
had  lower  costs  per  unit  and  higher  net  returns  than  those  with 
fairly  low  yields.  For  1945,  the  most  recent  year  studied,  the  9 
farms  having  yields  of  from  16  to  18.9  tons  per  acre  had  total 
costs  of  $6.99  per  ton  sold  as  compared  with  only  $5.10  per  ton 
for  the  7  farms  obtaining  yields  of  from  25  to  27.9  tons  per  acre. 
Even  in  1940,  when  everyone  had  low  yields,  the  57  farms  having 
average  yields  of  less  than  16  tons  per  acre  had  average  costs  of 
$6.21  per  ton  as  compared  with  about  $5.00  per  ton  for  the  10 
farms  obtaining  average  yields  of  more  than  19  tons  per  acre. 
Similar  results  are  indicated  for  the  other  years  studied,  although 
some  minor  variations  did  occur  which  were  due  to  the  small 
number  of  farms  in  some  of  the  groupings. 

Variations  in  yield  of  cane  per  acre  from  year  to  year  are 
caused  primarily  by  the  weather.  Differences  in  yields  from  farm 
to  farm  in  the  same  year,  however,  are  due  partly  to  variations 
in  weather  and  soils  in  different  parts  of  the  cane  area  but  are 
caused  also  by  many  other  factors.  It  has  not  been  possible  to 
measure  in  this  series  of  statistical  studies  of  large  farms  the 
relative  importance  of  these  factors.  No  doubt,  some  are  beyond 
the  control  of  the  individuals  operating  the  farms,  but  others  are 
largely  under  the  control  of  the  management.  For  instance,  varia- 
tions in  yield  resulting  from  differences  in  the  application  of  fer- 
tilizer, in  the  use  of  cover  crops,  in  the  selection  of  varieties,  in 
the  control  of  cane  borers,  and  in  planting  and  cultivating  prac- 
tices are  largely  under  the  control  of  the  farm  managers,  while 
differences  in  soil  cannot  be  controlled  by  management.  It  is  ap- 
parent that  a  considerable  part  of  the  differences  in  yield  from 
farm  to  farm  in  any  one  year  is  due  to  factors  under  the  control 
of  the  farm  operators.  If  this  is  true,  producers  now  obtaining 
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low  yields  should  give  serious  consideration  to  ways  and  means 
of  improving  their  yields. 

In  a  normal  year  with  a  20  to  22  ton  per  acre  yield  for  the 
state,  as  a  whole,  managers  of  large  sugar  cane  farms  obtaining 
an  average  yield  per  acre  on  their  entire  production  of  from  1  to 
5  tons  lower  than  the  state  average  can  expect  their  unit  costs 
to  be  about  10  per  cent  higher  than  on  the  farms  where  the  state 
average  yields  are  obtained;  those  making  an  average  yield  for 
their  entire  production  of  from  1  to  5  tons  more  per  acre  than 
the  state  average  can  expect  their  unit  costs  to  be  about  10  per 
cent  lower  than  the  farms  obtaining  average  yields  and  20  per 
cent  lower  than  those  on  which  the  yields  were  below  average. 

Efficiency  in  the  Use  of  Man  Labor 

Efficiency  in  the  use  of  man  labor  refers  to  the  amount  of 
productive  work  accomplished  per  man  on  the  farm;  in  general, 
the  more  work  accomplished  per  man,  the  greater  are  the  profits. 
Relatively  high  labor  efficiency  is  especially  important  in  periods 
of  high  prices  or  in  areas  of  high  labor  costs.  In  such  cases,  labor 
must  be  efficiently  used  because  of  the  higher  costs. 

Direct  labor  costs  comprised  more  than  one-half  of  the  total 
costs  of  producing  sugar  cane  on  the  large  farms  studied  from 
1937  to  1945.  Because  labor  costs  made  up  such  a  large  part  of 
the  total  costs  on  these  farms,  the  efficiency  with  which  labor 
was  used  was  one  of  the  important  factors  determining  the  rela- 
tive success  or  failure  of  the  different  farms.  In  order  to  measure 
the  effect  of  labor  efficiency  on  costs  and  returns,  a  special  analy- 
sis was  made  of  the  results  for  the  most  recent  year  studied,  1945. 
Because  of  the  nature  of  this  series  of  studies  and  the  fact  that 
they  were  limited  to  a  statistical  analysis  of  the  final  results  for 
each  year,  no  physical  measure  of  labor  efficiency  was  available. 
Thus,  a  financial  measure  of  labor  efficiency,  the  direct  labor  costs 
per  ton  of  cane  sold,  was  used.  The  relationship  of  direct  labor 
costs  and  returns  on  the  farms  studied  in  1945  is  shown  in  Ap- 
pendix Tables  XII,  XIII,  and  XIV. 

In  general,  the  lower  the  direct  labor  costs  per  ton  of  cane 
sold,  the  lower  were  the  total  costs  of  producing  cane  and  the 
higher  the  net  income  per  unit.  In  1945,  the  23  farms  with  aver- 
age direct  labor  costs  of  less  than  $2.00  per  ton  of  cane  sold  had 
total  costs  of  only  $5.98  per  ton  and  an  average  net  income  of 
$1.27,  as  compared  with  total  costs  of  $6.81  per  ton  and  a  net 
income  of  only  $0.85  per  ton  for  the  16  farms  that  had  direct 
labor  costs  of  $2.50  or  more  per  ton. 


25 


Since  machinery  and  equipment  costs  were  included  under 
general  overhead  expenses,  a  comparison  of  total  costs  with  gen- 
eral overhead  costs  for  the  three  groups  of  farms  in  Appendix 
Table  XII  leads  to  several  interesting  observations.  The  farms 
that  were  able  to  keep  direct  labor  costs  below  $2.00  per  ton  also 
managed  to  keep  general  overhead  costs  reasonably  low.  This 
suggests  that  these  farms  were  highly  mechanized  and  used  both 
man  labor  and  mechanical  equipment  in  the  most  efficient  man- 
ner. The  farms  on  which  direct  labor  costs  ranged  from  $2.00 
per  ton  to  $2.49  had  the  highest  general  overhead  costs  of  any  of 
the  three  groups.  This  suggests  that  this  middle  group  had  de- 
veloped to  a  stage  which  might  be  called  "semi-mechanization," 
since  they  still  had  fairly  high  labor  costs  per  ton  but  also  had 
high  equipment  costs.  The  third  group  of  farms,  those  with  the 
highest  direct  labor  costs  per  ton,  had  the  lowest  general  over- 
head costs,  indicating  that  they  had  a  lesser  degree  of  mechani- 
zation than  the  other  farms  and  used  more  man  labor  in  place 
of  mechanized  equipment. 

The  size  of  business  and  labor  efficiency  appeared  to  be  some- 
what interrelated  factors  on  the  large  sugar  cane  farms  studied. 
The  farms  with  the  lowest  labor  costs  were,  on  the  average,  the 
larger  farms.  Also,  as  direct  labor  costs  per  ton  increased,  yield 
per  acre  of  cane  decreased.  The  yield  per  acre  in  this  case  was 
at  least  partly  the  causal  factor  since  it  stands  to  reason  that 
farms  with  higher  yields  of  cane  were  able  to  utilize  labor  more 
efficiently  than  farms  with  lower  yields. 

Proportion  of  Cropland  Planted  to  Cane 

There  are  very  few  cases  in  agriculture  where  one  product 
is  so  well  adapted  to  an  area  and  where  other  agricultural  prod- 
ucts cannot  be  produced  on  a  large-scale  commercial  basis  so  that 
the  specialized  production  of  that  one  product  justifies  complete 
dependence  on  it  for  the  cash  farm  income.  For  the  most  part, 
however,  the  Louisiana  sugar  cane  area  appears  to  be  one  of 
these  rare  cases. 

Although  the  area  appears  fairly  well  adapted  from  the 
standpoint  of  climate  and  soil  conditions  to  the  production  of  a 
large  number  of  different  farm  products,  none  thus  far  have 
become  serious  competitors  of  sugar  cane.  Because  of  the  lack 
of  market  outlets  for  any  large  volume  of  certain  seasonal  truck 
crops,  the  abundant  rainfall  which  is  desirable  for  sugar  cane  but 
not  for  most  other  crops,  and  the  lack  of  low-cost  pasture  lands 
essential  to  the  production  of  certain  commodities  such  as  beef 
and  dairy  products,  there  appear  to  be  few,  if  any,  enterprises 
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which  can  be  used  to  supplement  sugar  cane  production  on  a 
large  scale. 

The  Louisiana  sugar  cane  studies  from  1937  to  1945  show 
that  not  only  on  the  fairly  efficient  family-sized  farms,  but  also 
on  the  large  sugar  cane  farms,  the  larger  the  percentage  of  the 
total  acreage  planted  to  sugar  cane  and  the  smaller  the  depend- 
ence on  other  sources  of  income,  the  lower  were  the  costs  of  pro- 
ducing cane  and  the  greater  were  the  total  profits  from  the  farm 
business.  On  the  farms  studied,  the  units  planting  from  60  to 
65  per  cent  of  their  total  cropland  in  sugar  cane  usually  had  lower 
costs  and  higher  returns  from  sugar  cane  and  from  the  entire 
farm  business  than  those  units  where  less  than  60  per  cent  of  the 
total  available  land  was  planted  to  cane.  Because  of  the  nature 
of  the  data,  specific  examples  are  not  available,  but  the  interrela- 
tionships are  indicated  in  most  of  the  tables  presented  in  the  Ap- 
pendix. 

Geographic  Variations 

There  are  sufficient  variations  in  the  soil,  climate,  and  other 
factors  affecting  the  production  of  sugar  cane  in  Louisiana  to 
produce  significant  differences  in  the  costs  of  producing  sugar 
cane  in  different  parts  of  the  region.  In  an  effort  to  measure 
some  of  these  variations  in  costs  and  returns  in  different  parts 
of  the  area,  the  territory  was  divided  into  three  regions.  One  of 
these,  the  Lafourche  region,  included  the  farms  that  were  sit- 
uated along  Bayou  Lafourche  in  the  central  part  of  the  Louisiana 
sugar  cane  area.  The  Teche  region  included  all  but  the  farms 
west  of  the  Atchafalaya  river  and  represents  the  western  side 
of  the  cane  belt.  The  Mississippi  region  included  the  farms  that 
were  located  along  the  Mississippi  river  on  the  eastern  side  of 
the  Louisiana  sugar  cane  area.  The  average  costs,  returns,  net 
incomes  per  unit,  and  physical  characteristics  of  the  farms  studied 
in  each  of  the  three  areas  from  1937  to  1945  are  shown  in  Appen- 
dix Tables  XV  and  XVI.  It  is  recognized  that  conditions  vary 
significantly  within  each  of  these  regions,  but  the  number  of 
farms  studied  was  not  large  enough  to  warrant  any  further  sub- 
division. 

In  terms  of  net  returns  per  unit,  the  Teche  region  had  a 
slight  advantage  over  the  other  two  areas  for  the  nine  years  and 
the  Lafourche  area  appeared  to  have  averaged  somewhat  lower 
net  returns  over  the  same  period.  For  the  nine  years,  the  Teche 
region  had  the  highest  average  net  return  per  unit  in  four  years 
and  tied  for  high  in  one  other,  and  was  lowest  in  only  one  year. 
The  Mississippi  region  had  highest  average  net  returns  per  unit 
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in  three  years  and  tied  for  high  in  one  other  but  also  had  the 
lowest  net  returns  in  three  years.  The  Lafourche  area  made 
the  highest  returns  of  the  three  areas  in  only  one  year  of  the  nine 
and  was  lowest  in  five  of  the  nine  years. 

The  farms  studied  in  the  Lafourche  area  averaged  somewhat 
larger  in  size  than  the  farms  in  the  other  two  areas  and  obtained 
slightly  smaller  average  yields  per  acre  for  the  entire  period; 
this  factor,  however,  was  not  consistent  year  after  year  since 
this  region  had  the  highest  average  yields  of  any  of  the  areas  in 
three  of  the  nine  years.  The  farms  in  the  Teche  region  were 
smaller  in  size,  on  the  average,  than  the  farms  in  the  other  two 
areas,  but  had  a  slightly  higher  percentage  of  the  total  cropland 
in  sugar  cane.  The  farms  in  the  Mississippi  region  were  inter- 
mediate in  size  but  had  slightly  higher  average  yields  per  acre 
than  the  other  two  regions. 

These  facts  indicate  that  variations  do  exist  within  the 
Louisiana  sugar  cane  area,  that  differences  do  occur  in  yields, 
costs,  and  returns  from  one  area  to  another  in  the  same  year,  but 
that  these  differences  show  no  trend  or  central  tendency  to  in- 
dicate that  one  area  is  far  superior  to  another  over  a  long  period 
of  time. 

SUMMARY 

1.  Detailed  studies  of  the  costs  and  returns  from  the  opera- 
tion of  large  sugar  cane  farms  in  Louisiana  have  been  conducted 
by  the  Department  of  Agricultural  Economics  of  the  Louisiana 
Agricultural  Experiment  Station  each  year  since  1937.  This  re- 
port summarizes  the  results  of  these  studies  for  the  nine-year 
period  1937  to  1945. 

2.  Records  were  collected  from  approximately  60  large 
farms  each  year.  For  the  nine-year  period,  the  sample  studied 
represented  from  10  to  15  per  cent  of  the  total  acreage  of  sugar 
cane  for  sugar  in  the  state. 

3.  All  statistical  and  financial  data  were  obtained  from  the 
audited  statements  of  the  co-operating  companies  and  individuals, 
Because  of  variations  in  bookkeeping  practices,  it  was  necessary 
to  make  some  adjustments  in  the  records  of  certain  farms  in  or- 
der to  keep  all  records  on  a  comparable  basis ;  these  allocations  af- 
fected the  distribution  of  costs  between  items  to  some  extent  but 
did  not  affect  the  total  costs  of  any  one  farm. 

4.  The  average  size  of  the  large  sugar  cane  farms  studied 
for  the  nine-year  period  was  about  2,500  acres,  including  1,500 
acres  in  cropland  of  which  about  900  acres  per  farm  were  planted 
to  sugar  cane.  An  average  farm  of  this  size  required  a  total  in- 
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vestment  in  land,  buildings,  workstock,  and  equipment  of  about 
$150,000. 

5.  Average  yields  on  the  farms  studied  varied  from  more 
than  23  tons  per  acre  in  1938  and  1939  to  only  15  tons  per  acre 
in  1940.  For  the  nine  years  studied,  the  average  yield  was  less 
than  20  tons  per  acre  in  three  years,  varied  from  20  to  21.9  tons 
in  four  years,  and  was  more  than  22  tons  per  acre  in  two  years. 

6.  The  average  net  income  from  the  production  of  sugar 
cane  on  these  farms,  or  the  excess  of  receipts  over  expenses  plus 
interest  charges,  varied  from  a  loss  of  more  than  $12,000  per  farm 
in  1940  to  a  gain  of  $24,000  in  1945.  Average  net  losses  were  in- 
curred in  four  of  the  nine  years  studied,  and  net  gains  of  $12,000 
or  more  per  farm  were  made  in  four  of  the  nine  years. 

7.  Unit  costs  averaged  about  $90  per  acre,  or  $4.00  per 
ton  of  cane  sold,  in  the  1937-39  pre-war  period  but  increased 
gradually  during  the  war  years  to  reach  a  peak  of  more  than  $130 
per  acre,  or  $6.00  per  ton,  in  1945.  Expense  items  increasing 
most  rapidly  during  the  period  were  direct  labor  costs  and  costs 
for  machinery  and  equipment. 

8.  Income  from  cane  sales  also  increased  during  the  period 
but  not  at  as  rapid  a  rate  as  did  total  and  net  costs.  Cane  sales 
accounted  for  income  of  about  $60  per  acre  or  about  $3  per  ton 
in  the  1937-39  period  to  $4.50  per  ton  in  1943  and  remained  at 
that  level  in  1944  and  1945.  Income  from  governmental  payments 
more  than  doubled  during  the  nine-year  period.  Thus,  net  earn- 
ings during  the  latter  years  of  the  war  were  maintained  because 
of  increased  governmental  payments.  It  should  be  kept  in  mind, 
however,  that  these  governmental  payments  to  cane  growers  were 
based  on  a  national  policy  of  rigid  price  controls  for  sugar  and 
subsidies  to  growers  to  maintain  production ;  without  price  con- 
trols and  subsidies,  it  is  probable  that  the  gross  income  of  cane 
growers  would  have  been  much  higher. 

9.  For  the  entire  nine-year  period,  the  farms  studied  pro- 
duced sugar  cane  at  an  average  cost  of  $97  per  acre,  or  $5.10  per 
ton.  Of  this  total,  51  per  cent  was  for  direct  payments  to  hired 
labor.  The  producers  received  an  average  gross  income  for  the 
period  of  $100  per  acre,  or  $5.28  per  ton.  The  resulting  net  in- 
come amounted  to  about  $3,000  per  farm,  $3.00  per  acre,  or  $0,18 
per  ton  of  cane  sold. 

10.  If  it  were  assumed  that  every  farm  owner  owned  all  his 
farm  outright  and  paid  no  interest  charges  on  any  of  the  capital, 
the  net  operating  income  for  the  nine  years  would  amount  to  6.9 
per  cent  on  the  capital  investment.  From  this  amount  would  have 
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to  come  actual  interest  on  borrowed  funds,  income  taxes,  and  cap- 
ital replacements  to  the  extent  that  depreciation  rates  on  old 
equipment  were  not  sufficient  for  replacements,  before  the  re- 
mainder could  be  considered  net  earnings  to  the  operator.  In  view 
of  the  risky  nature  of  this  business,  such  returns  are  not  high. 

11.  The  financial  results  of  this  series  of  studies  of  large 
sugar  cane  farms  show  that  in  any  given  year  and  under  the  same 
climatic  conditions  and  the  same  price  structure,  there  are  still 
variations  from  farm  to  farm  in  costs,  returns,  and  net  profits. 
The  major  factors  influencing  net  returns  were  found  to  be  the 
size  of  the  farm,  the  yield  of  cane  per  acre,  efficiency  in  the  use 
of  man  labor,  the  proportion  of  the  cropland  planted  to  cane,  and 
geographic  differences  in  location  of  the  farms. 

12.  In  contrast  to  the  results  from  studies  of  family-type 
sugar  cane  farms,  the  larger  units  of  the  corporate-type  farms 
studied  did  not  have  the  lowest  unit  costs  and  the  highest  net  re- 
turns. In  general,  the  tendency  appeared  to  be  for  the  moderately 
Jarge  corporate-type  farms  to  make  higher  returns  in  good  years 
and  larger  losses  per  unit  in  bad  years  than  the  relatively  small 
farms  of  this  type  and  to  make  higher  net  returns  in  good  years 
and  lower  losses  in  bad  years  than  the  extremely  large  farms  of 
this  group. 

13.  The  most  important  single  factor  influencing  the  finan- 
cial success  of  the  farms  studied  was  the  yield  of  cane  obtained 
per  acre.  In  all  nine  years,  the  farms  with  relatively  high  yields 
brought  greater  net  returns  than  the  farms  with  relatively  low 
yields. 

14..  In  general,  the  lower  the  direct  labor  costs  per  ton  of 
cane  sold,  the  lower  were  the  total  costs  of  producing  cane  and  the 
higher  the  net  income  per  unit.  Labor  efficiency  on  the  farms 
studied  appeared  to  be  interrelated  with  the  degree  of  mechani- 
zation and  the  size  of  the  farms. 

15.  The  analysis  indicates  that  on  these  large  sugar  cane 
farms,  the  larger  the  percentage  of  the  total  acreage  planted  to 
cane  and  the  smaller  the  dependence  on  other  sources  of  income, 
the  lower  were  the  costs  of  producing  cane  and  the  greater  were 
the  total  profits  from  the  farm  business. 

16.  A  comparison  of  costs  and  returns  according  to  geo- 
graphic variations  indicates  that  differences  do  occur  in  yields, 
costs,  and  returns  from  one  area  to  another  in  any  one  year  but 
that  these  variations  show  no  trend  or  central  tendency  to  indi- 
cate that  one  area  is  superior  to  other  regions  over  a  long  period 
of  time. 
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APPENDIX 


Appendix  Table  I.     Costs  and  returns  per  acre  of  cane  grown  for  large  sugar 
cane  farms  in  Louisiana,  1937  through  1945,  inclusive. 


Average  per  acre  of  cane  grown 


and  return 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

General  overhead 

Labor   

$15.65 

$13.87 

$12.69 

$13.49 

$13.18 

$18.20 

$16.51 

$19.47 

$22.42 

Feed  purchased 

3.57 

.48 

3.49 

2.46 

.52 

2.54 

4.84 

5.95 

3.38 

Materials   

7.25 

5.54 

.46 

4.61 

2.13 

8.69 

11.50 

4.48 

Oil,  gas,  grease  .. 

2.11 

2.28 

3.33 

2.66 

2.32 

2.03 

4.30 

5.75 

6.34 

Taxes   

2.24 

2.44 

2.91 

3.01 

2.30 

2.68 

2.20 

2.23 

2.06 

Insurance  

.67 

.74 

1.36 

.98 

1.14 

.88 

.90 

1.16 

1.32 

Depreciation 

5.02 

5.67 

6.03 

5.55 

5.24 

5.49 

6.00 

6.87 

8.22 

Other  

2.56 

5.61 

4.52 

5.76 

6.23 

9.06 

3.45 

2.04 

16.74 

TOTAL 

39.07 

36.63 

34.33 

34.37 

35.54 

43.01 

46,89 

54,97 

64.96 

Planting,  cultivating 

Labor  

13.63 

12.79 

13.05 

13.88 

12.51 

14.86 

13.72 

15.27 

18.26 

Seed  cane   

3.84 

5.24 

5.03 

3.63 

3.05 

4.51 

3.54 

3.32 

3.60 

Fertilizer  

2.86 

2.79 

2.82 

3.11 

3.11 

4.35 

5.02 

5.81 

5.35 

Other   

1.12 

.15 

.22 

.03 

1.53 

.03 

.17 

.64 

2.30 

m  /~v  rii  a  x 

21.45 

20.97 

21.12 

20. 65 

20. 20 

23.75 

22.45 

25. 04 

29. 51 

Harvesting  cane 

20  33 

21.89 

18  45 

10  44 

12  78 

13.39 

18.27 

19.43 

21.60 

Other   

.21 

.19 

.63 

.49 

.95 

.77 

2.42 

.85 

.35 

TOTAL   

20.54 

22.08 

19.08 

10.93 

13.73 

14.16 

20. 69 

20.28 

21.95 

Other  crops 

Labor   

Not 

Not 

3.22 

3.15 

1.98 

2.06 

1.89 

2.84 

3.78 

Seed   

re- 

bro- 

.70 

.56 

.58 

.55 

.88 

1.18 

.80 

Fertilizer   

cor- 

ken 

.57 

.41 

.33 

.39 

.46 

.45 

.22 

ded 

down 

.31 

.12 

.56 

.98 

.04 

.02 

.  42 

TOTAL   

3.90 

4.80 

4.24 

3.45 

3.98 

3.27 

4. 49 

5.22 

Interest   

8.80 

9.60 

9.95 

8.56 

10.46 

8.36 

8.91 

8.88 

9.87 

Total  cost   

89.86 

93.18 

89.28 

78.75 

83.38 

93.26 

102.21 

113.66 

131.51 

Misc.  credits   

8.49 

9.27 

10.69 

7.01 

8.87 

9.52 

8.15 

10.10 

10.25 

Net  cost   

81.37 

83.91 

78.59 

71.74 

74.51 

83.74 

94.06 

103.56 

121.26 

Source  of  receipts 

Cane  sold   

57.02 

58.21 

63.57 

36.29 

54.05 

77.97 

86.08 

88.62 

95.73 

AAA   payments  .. 

18,60 

19.28 

20,41 

14,68 

13.52 

16.27 

22.89 

27. 46 

50  14 

TOTAL   

75.62 

77.49 

83.98 

50.97 

67.57 

94.24 

108.97 

1  L6.08 

145. 87 

Misc.  receipts 

Cane  for  seed  .... 

t 

5.16 

5.30 

3.97 

3.74  ' 

4,65 

2.88 

3.91 

3  52 

Other  crops  sold 

t 

.39 

2,52 

2.01 

3.21 

1.93 

240 

3.43 

2.75 

Livestock  products 

sold  

t 

.28 

.10 

.34 

.01 

.43 

.13 

.28 

.18 

Other   

t 

3,44 

2.77 

.69 

1.91 

2.51 

2.74 

2.48 

3.80 

TOTAL  MISC. 

8.49 

9.27 

10.69 

7.01 

8.87 

9.52 

8.15 

10.10 

10.25 

Total  receipts 

84.11 

86.76 

94.67 

57.98 

76.44 

103.76 

117.12 

126.18 

156.12 

Operating  expenses 

81.06 

83.58 

79.33 

70.19 

72,92 

84.90 

93.30 

104.78 

121.64 

Net  operating 

Income   

3.05 

3.18 

15.34 

—12.21 

3.52 

18.86 

23.82 

21.40 

34.48 

Net  income   

—5.75 

-6.42 

5.39 

—20.77 

-6.94 

10.50 

14.91 

12.52 

24.61 

Capital  investment 

176.10 

179.00 

199.00 

171.05 

209.20 

167.10 

178.12 

177.49 

197.49 

Cane  produced,  tons 

21.03 

23.26 

23.38 

15.14 

19.87 

19.27 

20.47 

20.31 

21.90 

Cane  sold — tons 

20.00 

22.81 

21.43 

13.57 

18.15 

17.99 

19.37 

19.17 

20.80 

tThe  figure  for  Miscellaneous  receipts  in  1937  was  not  broken  down  into  units, 
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Appendix  Table  III.     Costs  and  returns  per  ton  of  cane  sold  on  large  sugar 
cane  farms  in  Louisiana,  1937  through  1945,  inclusive. 


Items  of  cost 
and  return 


General  overhead 

Labor   

Feed  Purchased 

Materials   

Oil,   gas,  grease 

Taxes   

Insurance   

Depreciation   

Other   

TOTAL   

Planting ,  cultivating 

Labor  

Seed  cane   

Fertilizer   

Other   

TOTAL   

Harvesting  cane 

Labor   

Other   

TOTAL   

Other  crops 

Labor   

Seed   

Fertilizer   

Other   

TOTAL   

Interest   

Total  Cost   

Misc.  credits   

Net  cost   

Source  of  receipts 

Cane  sold   

AAA  payments  .... 

TOTAL   

Misc.  receipts 

Cane  for  seed  ... 
Other  crops  sold 
Livestock  products 

sold   

Other   

TOTAL  MISC. 

Total  receipts   

Operating  expenses 
Net  operating  income 
Net  income   

Capital  investment 


Average  per  ton  of  cane  sold 


1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

<$) 

($) 

<$) 

($> 

($) 

($) 

($) 

($) 

($) 

.80 

.64 

.59 

.99 

.73 

1.01 

.85 

1.02 

1.08 

.18 

.02 

.16 

.18 

.03 

.14 

.25 

.31 

.16 

.37 

.25 

.03 

.25 

.12 

.45 

.60 

.22 

.11 

.11 

.16 

.20 

.13 

.11 

.22 

.30 

.30 

.11 

.11 

.14 

.22 

.13 

.15 

.11 

.11 

.10 

.03 

.03 

.06 

.07 

.06 

.05 

.05 

.06 

.06 

26 

OR 
.  *u 

/ii 
.  ti 

.  .1  JL 

91 

on 
.  oit 

.13 

.26 

.21 

.43 

.34 

.50 

.18 

.11 

.80 

1.99 

1.68 

1.60 

2.53 

1.96 

2.39 

2.42 

2.87 

3.11 

.69 

58 

.  ox 

1. 02 

.  69 

.83 

.71 

.80 

.88 

.19 

.24 

.24 

.27 

.17 

.25 

.18 

.17 

.17 

.15 

.13 

.13 

.23 

.17 

.24 

.26 

.30 

.26 

.06 

.01 

.01 

,00 

.08 

.00 

.01 

.04 

.11 

1.09 

.96 

.99 

1.52 

1.11 

1.32 

1.16 

1.31 

1.42 

1. 03 

J.,  uu 

.86 

.  76 

.  71 

.75 

.94 

1.01 

1.04 

.01 

.01 

.03 

.04 

.05 

.04 

.13 

.05 

.02 

1.04 

1.01 

.89 

.80 

.76 

.79 

1.07 

1.06 

1.06 

Not 

Not 

.15 

.23 

.11 

.11 

.10 

.15 

.18 

re- 

bro- 

.03 

.04 

.03 

.03 

.05 

.06 

.04 

cor- 

ken 

.03 

.03 

.02 

.02 

.02 

.02 

.01 

ded 

down 

.01 

.01 

.03 

.06 

.00 

.00 

.02 

.18 

.22 

.31 

.19 

.22 

.17 

.23 

.25 

.45 

.44 

.47 

.63 

.57 

.46 

.46 

.46 

.47 

4.57 

4.27 

4.17 

5.79 

4.59 

5.18 

5.28 

5.93 

6.31 

.43 

.43 

.50 

.52 

.49 

.53 

.42 

.53 

.49 

4.14 

3.84 

3.67 

5.27 

4.10 

4.65 

4.86 

5.40 

5.82 

2.90 

2.67 

2.97 

2.66 

2.98 

4.34 

4.45 

4.62 

4.59 

.95 

.88 

.95 

1.08 

.74 

.90 

1.18 

1.43 

2.41 

3.85 

3.55 

3.92 

3.74 

3.72 

5.24 

5.63 

6.05 

7.00 

'  t 

.24 

.25 

.29 

.21 

.26 

.15 

.20 

.17 

t 

.02 

.12 

.15 

.18 

.11 

.12 

.18 

.13 

t 

.01 

.00 

.03 

.00 

.02 

.01 

.01 

.01 

t 

.16 

.13 

.05 

.10 

.14 

.14 

.14 

.18 

.43 

.43 

.50 

.52 

.49 

.53 

.42 

.53 

.49 

4.28 

3.98 

4.42 

4.26 

4.21 

5.77 

6.05 

6.58 

7.49 

4.12 

3.83 

3.70 

5.16 

4.02 

4.72 

4.82 

5.47 

.  5.84 

.16 

.15 

.72 

—  .90 

.19 

1.05 

1.23 

1.11 

1.65 

—  .29 

-  .29 

.25 

—  1.53 

-  .38 

.59 

.77 

.65 

1.18 

8.96 

8.21 

9.29 

12.57 

11.52 

9.29 

9.20 

9.26 

9.48 

tThe  figure  for  Miscellaneous  receipts  in  1937  was  not  bfoken  down  into  units. 
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Appendix  Table  V.   Relation  between  the  number  of  acres  in  cane  per  farm 
and  costs  and  returns  on  large  sugar  cane  fa*rms  in  Louisiana, 
1937    through  1945,  inclusive. 


Per  ton  of  cane  sold 

Per  cent 

Number 

Net  op- 

Tons 

Yield 

of  culti- 

Acres  in  cane 

of 

Total 

Total 

erating 

Net 

of 

per  acre 

farms 

Cost 

Re- 

income 

Income 

cane 

in 

area 

ceipts 

sold 

tons* 

in  cane 

4  ftO'T         TTm/Iaw  OKA 

19 61 — under  zoU.... 

1 

4.14 

4.32 

.53 

.18 

5,737 

25.5 

75.9 

Zovj  to  4yy  ... 

Z 

5.08 

4.14 

-  .53 

—  .94 

4,588 

16.5 

61.1 

Duu  to  i^y — 

1  A 
1U 

4.24 

4.17 

.28 

-  .07 

13,278 

24.1 

54.8 

750  to  999.  .. 

4 

4.50 

4.00 

—  .03 

—  .50 

17,045 

20.8 

68.4 

1000  &  over.. 

16 

4. 63 

4.32 

.15 

—  .31 

45,919 

20.6 

64.4 

All  farms  

33 

|  4.57 

4.28 

.16 

—  .29 

28,806 

21.0 

63.3 

1  QIC  TTn/toT> 

iyoo — unuer  zou — 

3.65 

3.77 

.36 

.12 

6,112 

28.1 

64.6 

O^A    4-i-v  /(QQ 

zou  to  4yy — 

5 

3.88 

3.95 

.42 

.07 

9,938 

27.1 

60.3 

f^AA    +r»  74Q 

ouu  to  — 

3.90 

4.03 

.47 

.13 

12,871 

25.0 

59.8 

750  to  999  ... 

4 

4.23 

4.18 

.45 

—  .05 

18,087 

24.6 

60.5 

1000  &  over.. 

18 

4. 35 

3.96 

.06 

—  .39 

43,225 

22.7 

62.7 

All  farms 

35 

4.27 

3.98 

.15 

—  .29 

|  28,465 

23.3 

62.2 

-10*30      TTt-i^^iv  OPIA 

lwoy — unuer  zou  

15 

4.38 

4.30 

.47 

  08 

4,360 

23.8 

47.6 

OK{\    trv  /lOO 

zou  to  iyy — 

Q*3 
OO 

4.04 

4.47 

.85 

.43 

8,487 

22.8 

56.3 

ouu  to  <iy — 

no 

AO 

4.02 

4.22 

.43 

.20 

12,757 

23.4 

57.7 

750  to  999.  .. 

6 

4.38 

3.96 

.03 

—  .42 

18,752 

24.2 

55. 9 

1000  &  over.. 

11 

4. 25 

4. 64 

.84 

.39 

40,386 

22.9 

56.7 

All  farms 

88 

4.17 

4.42 

.72 

.25 

13,587 

23.2 

56.2 

j.y*u — unaer  zou — 

io 

6.65 

4.69 

— 1.19 

 1.96 

2,361 

14.9 

50.7 

9^A    (n  iQQ 

zou  to  4yy — 

oO 

5.37 

4.13 

-  .69 

—  1.24 

5,461 

15.3 

58.6 

^AA   tr\  74Q 

ouu  to   i^y — 

ZO 

5.74 

4.28 

-  .85 

-1.46 

8,343 

15.2 

61.5 

750  to  999.  .. 

6 

5.77 

4.35 

—  .88 

—  1.42 

9,935 

13.8 

61.3 

1000  &  over.. 

9 

O.  KJt 

4.26 

— 1.07 

—  1. 78 

26,604 

15.3 

58.8 

All  farms 

89 

5.79 

4.26 

—  .90 

—  1.53 

8,290 

15.2 

59.1 

xyti. — unuer  zou — 

10 

5.75 

4.88 

—  .16 

—  .87 

3,482 

20.8 

56.3 

zou  to  *yy — 

OA 

4.22 

4.69 

1.00 

.47 

8,287 

21.7 

60.9 

ouu  to  <*y — 

1 

±o 

4.87 

5.19 

1.03 

.32 

10,658 

19.0 

61.7 

750  to  999.  .. 

16 

4.67 

3.20 

—  .91 

—  1.47 

15,663 

19.0 

63.0 

1000  &  over.. 

10 

4  45 

4  07 

.  13 

—  .38 

21,833 

20.1 

61.4 

All  farms  

76 

4.59 

4.21 

.19 

—  .38 

11,489 

19.9 

61.6 

ly4/ — unaer  zou — 

2.77 

2.13 

—  .31 

—  .64 

7, 603 

13.4 

57.0 

zou  to  4yy — 

16 

4.96 

6.03 

1.57 

1.07 

6,630 

19.8 

55.2 

ouu  to  <4y.... 

4.74 

5.82 

1.63 

1.08 

11,466 

20.0 

63.4 

750  to  999.  .. 

5 

4.94 

5.78 

1.25 

.84 

14,891 

19.2 

59.1 

1000  &  over- 

14 

5  42 

5. 75 

82 

.  OO 

42,613 

18.9 

70.6 

All   farms  .... 

52 

5.18 

5.77 

1.05 

.59 

18,619 

19.3 

66.2 

■ 

1943 — Under  250.... 

5.18 

4.84 

—  .10 

—  .34 

5,640 

23.1 

65.6 

250  to  499.... 

16 

5.17 

5.77 

.98 

.60 

7,325 

20.2 

64.5 

500  to  749.... 

17 

4.90 

5.81 

1.28 

.91 

12,331 

21.4 

62.0 

750  to  999.... 

9 

4.69 

6.06 

1.69 

1.37 

17,218 

21.3 

65.0 

1000  &  over.. 

12 

5. 62 

6. 21 

1. 14 

.59 

45,486 

19.9 

67.8 

All  farms 

55 

5.28 

6.05 

1.23 

.77 

18,787 

20.5 

65.8 

1944 — Under  250  .  . 

2 

5. 10 

5.52 

.  79 

.42 

5,270 

24.3 

66.2 

250  to  499 .... 

16 

5.58 

5.86 

.62 

.28 

7,509 

20.4 

62.8 

500  to  749. ... 

18 

5.58 

6.09 

.91 

.51 

12,182 

20.7 

64.5 

750  to  999... 

5 

5.67 

6. 50 

1. 15 

.83 

17,848 

21.4 

64.7 

1000  &  over.. 

13 

6.21 

6.98 

1.31 

.77 

41,312 

19.9 

65.3 

All   farms  ..... 

54 

5.93 

6.58 

1.11 

.65 

18,079 

20.3 

64.8 

1945 — Under  250... 

1 

5.92 

5.87 

—  .05 

—  .33 

4,855 

20.2 

64.5 

250  to  499.... 

15 

5.10 

6.40 

1.30 

1.07 

7,704 

21.6 

68.5 

500  to  749.  .. 

19 

5.41 

7.19 

1.78 

1.26 

14,617 

20.5 

63.3 

750  to  999.  .. 

6 

5.61 

7.29 

1.68 

1.25 

17,812 

22.2 

64.8 

1000  &  over- 

13 

6.17 

7.85 

1.68 

1.17 

48,308 

21.3 

68.3 

All  farms 

54 

6.31  | 

7.49 

1.65 

1.18 

20,232 

21.8 

65.5 

*The  yield  per  acre  figures  are  based  on  the  total  of  tons  produced  rather  than  the  number  sold. 


Appendix  Table  VI.     Relation  between  the  number  of  tons  of  cane  sold  per 
farm  and  the  cost  of  producing  cane  on  large  sugar  cane  farms  in 
Louisiana,  1937  through  1945,  inclusive. 


Cost  per  ton  of  cane  sold 


No. 

Gen. 

Planting 

Tons  of  cane  sold 

of 

Total 

over- 

and cul- 

Har- 

Other 

farms 

head 

tivating 

vesting 

crops 

xii  in  f?ai< 

($) 

($) 

($) 

($> 

($) 

($) 

1937— Under  5,000  

1 

6.82 

2.50 

2.76 

1.02 

.54 

5,000  to  9,999   

2 

4.16 

1.61 

1.04 

1.17 

.34 

10,000  to  14,999   

10 

4.30 

1.61 

1.16 

1.15 

.38 

1  ^  fWIO.  tn  1Q  QQQ 

"4 

4  38 

1.89 

.80 

1  27 

.42 

20,000  and  over   

16 

4.63 

2.07 

1.10 

1.00 

.46 

33 

4. 57 

1. 99 

1. 09 

1. 04 

.  *o 

1938— Under  5,000   

1 

4.53 

1.51 

.91 

1.07 

.15 

.89 

5,000  to  9,999   

2 

3.91 

1.49 

.86 

1.06 

.26 

.24 

10,000  to  14,999   

10 

3.85 

1.44 

.86 

1.03 

.19 

.33 

1  "S  (inn  t'n  1 Q  QQQ 

4 

4.17 

1. 67 

1.02 

1.00 

37 

20,000  and  over   

18 

4.35 

1.72 

.97 

1.01 

.18 

.47 

ah  ifLrms   

35 

4  27 

1  68 

.96 

1.01 

.18 

.44 

1939 — Under  5,000 

13 

4.49 

1.77 

1.04 

.94 

.14 

.60 

5,000  to  9,999   

30 

4.13 

1.66 

.92 

.92 

.22 

.41 

10,000  to  14,999  

25 

4.00 

1.64 

.84 

.90 

.18 

.44 

15  000  to  19  999 

9 

3.98 

1.39 

.86 

1.04 

.24 

.45 

20,000  and  over   

11 

4.32 

1.60 

1.15 

.81 

.26 

.50 

All  farms 

88 

4  17 

1. 60 

.99      |  .89 

23 

46 

1940— Under  5,000   

28 

6.48 

2.73 

1.71 

.88 

.42 

.74 

5,000  to  9,999   

45 

5.49 

2.40 

1.39 

.85 

.31 

.54 

10,000  to  14,999   

10 

6.05 

2.77 

1.34 

.92 

.27 

.75 

15,000  to  19,999 

2 

4.98 

1.99 

1.46 

.93 

.60 
.66 

20,000  and  over   

4 

5.96 

2.59 

1.80 

.56 

.35 

All  farms 

89 

5.79 

2  53 

1.52 

.80 

.31 

.63 

1941— Under  5,000   

10 

6.07 

2.78 

1.12 

1.11 

.28 

.78 

5,000  to  9,999   

24 

4.85 

1.90 

1.13 

.80 

.23 

.79 

10,000  to  14,999   

20 

4.53 

2.10 

1.12 

.70 

.11 

.50 

15,000  to  19,999 

15 

4.38 

1.77 

1.15 

.72 

25 

.49 

20  000  and  Over 

7 

4.42 

1.93 

1.03 

.77 

.  15 

.54 

All      fa  T*TY1  C 

i.  oy 

j..  yo 

1.11 

.76 

57 

1942— Under  5,000   

2 

6.31 

3.08 

1.36 

1.00 

.25 

.62 

5,000  to  9,999   

18 

5.28 

2.19 

1.45 

.82 

.30 

.52 

10,000  to  14,999   

15 

4.45 

1.98 

1.25 

.77 

.13 

.32 

15,000  to  19  999 

4 

4.89 

2.02 

1.05 

1.00 

.28 

.54 

20,000  and  over   

13 

5.41 

2.60 

1.35 

.76 

.22 

.48 

All    t*p  t»tv»  a 

52 

o.io 

1.32 

.79 

.22 

.4b 

1943— Under  5,000   

1 

6.55 

2.90 

1.48 

1.51 

.66 

5,000  to  9,999   

19 

5.23 

2.53 

1.23 

1.02 

.10 

.35 

10,000  to  14,999   

14 

5.02 

2.39 

1.04 

1.15 

.07 

.37 

15  000  tn  1Q  QQQ 

g 

4.38 

2.16 

.87 

.92 

•  OA 

20,000  and  over   

15 

5.51 

2.45 

1.22 

1.08 

.22 

.54 

All 

55 

5. 28 

2.42 

1.16 

1.07 

.17 

.46 

1944 — Under  5,000   

2 

5.90 

3.13 

.91 

1.27 

.15 

.44 

5,000  to  9,999   

18 

5.64 

2.67 

1.46 

1.05 

.14 

.32 

10,000  to  14,999   

14 

5.69 

2.92 

1.21 

1.02 

.16 

.38 

15,000  to  19,999   

8 

5.36  ' 

2.56 

1.05 

1.19 

.16 

.40 

20,000  and  over   

12 

6.22 

2.98 

1.37 

1.03 

.30 

.54 

All  farms   

54 

5.93 

2.87 

1.31 

1.06 

.23 

.46 

1945— Under  5,000   

2 

7.18 

3.34 

2.06 

1.15 

.10 

.53 

5,000  to  9,999   

16 

5.46 

2.54 

1.43 

1.05 

.20 

.24 

10,000  to  14,999   

13 

5.68 

2.72 

1.23 

1.06 

.33 

.34 

15,000  to  19,999   

9 

6.34 

3.01 

1.30 

1.08 

.24 

.71 

20,000  and  over   

14 

6.61 

3.35 

1.48 

1.04 

.24 

.50 

All  farms   

54 

6.31 

3.11 

1.42 

1.06 

.25 

.47 

37 


Appendix  Table  VII.     Relation  between  the  number  of  tons  of  cane  sold  per 
farm  and  the  income  per  ton  on  large  sugar  cane  farms  in 
Louisiana,  1937  through  1945,  inclusive. 


Income  per  ton 

of  cane  sold 

No. 

Govern- 

Net 

Tons  of  cane  sold 

of 

Total 

Cane 

Other 

Net 

farms 

receipts 

sales 

pay'ents 

receipts 

income 

income 

($) 

($) 

($) 

($) 

($) 

($) 

1937— Under  5,000   

1 

4.78 

O.  UU 

1  11 

.67 

 1.50 

—2.04 

5,000  to  9,999   

2 

4.06 

2.89 

.91 

.26 

.24 

—  .10 

10,000  to  14,999   

10 

4.18 

2.88 

.95 

.35 

.26 

—  .12 

15,000  to  19,999   

4 

3.99 

2.88 

.81 

.30 

.03 

—  .39 

16 

4.32 

2.90 

.96 

.46 

.15 

—  .31 

All  farms   

33 

4.28 

2.90 

.95 

.43 

.16 

—  .29 

1938— Under  5,000   

1 

5.36 

2.79 

1.01 

1.56 

1.72 

.83 

5,000  to  9,999   

2 

3.83 

2.62 

.93 

.28 

.16 

-  .08 

10,000  to  14,999   

10 

3.95 

2  68 

.92 

.35 

.43 

.10 

15,000  to  19,999   

4 

4.13 

2.60 

.89 

.64 

.33 

-  .04 

20,000  and  over   

18 

3.96 

2.68 

.87 

.41 

.08 

—  .39 

All  farms   

35 

3.98 

2.67 

.88 

.43 

.15 

—  .29 

1939 — Under  5,000  

13 

4.39 

2.99 

.98 

.42 

.50 

—  .10 

5,000  to  9,999   

30 

4.42 

3.07 

.95 

.40 

.70 

.29 

10,000  to  14,999   

25 

4.33 

2  94 

92 

.47 

.77 

.33 

15,000  to  19,999   

9 

4.02 

2.77 

.93 

.32 

.49 

.04 

20,000  and  over   

11 

4.61 

3.00 

.98 

.63 

.79 

.29 

All  farms   

88 

4.42 

2.97 

.95 

.50 

.71 

.25 

1940— Under  5,000   

28 

4.37 

2.69 

1.12 

.56 

—1.37 

—2.11 

5,000  to  9,999   

45 

4.19 

2.65 

1.06 

.48 

—  .76 

—1.30 

10,000  to  14,999   

10 

4.46 

2. 63 

1. 21 

.  62 

—  .84 

—1.59 

15,000  to  19,999   

2 

3.95 

2.67 

.73 

.55 

—  .43 

—1.03 

20,000  and  over   

4 

4.25 

2.71 

1.07 

.47 

—1.05 

—1.71 

All  farms   

89 

4.26 

2.66 

1.08 

.52 

—  .90 

—1.53 

1941 — Under  5,000   

10 

4.80 

3.80 

.69 

.31 

—  .49 

—1.27 

5,000  to  9,999   

24 

4.63 

3.37 

.88 

.38 

.57 

—  .22 

10,000  to  14,999   

20 

5.27 

3.86 

87 

.54 

1.24 

.74 

15,000  to  19,999   

15 

3.15 

2.12 

.53 

.50 

—  .74 

—1.23 

20,000  and  over   

7 

3.69 

2.40 

.74 

.55 

—  .19 

—  .73 

All  farms   

76 

4.21 

2.98 

.74 

.49 

.19 

—  .38 

1942— Under  5,000   

2 

5.91 

4.45 

.91 

.55 

.22 

-  .40 

5,000  to  9,999   

18 

6.07 

4.52 

1.04 

.51 

1.31 

.79 

10,000  to  14,999   

15 

5.66 

4.26 

.90 

.50 

1.53 

1.21 

15,000  to  19,999   

4 

5.65 

4.44 

.84 

.37 

1.30 

.76 

20,000  and  over   

13 

5.74 

4.30 

.88 

.56 

.81 

.33 

All  farms   

52 

5.77 

4.34 

.90 

.53 

1.05 

.59 

1943— Under  5,000   

1 

5.98 

3.86 

1.70 

.42 

.09 

—  .57 

5,000  to  9,999   

19 

5.75 

4.53 

.97 

.25 

.87 

.52 

10,000  to  14,999  

14 

5.95 

4.43 

1. 17 

.35 

1.30 

.93 

15,000  to  19,999   

6 

5.82 

4.42 

1.06 

.34 

1.76 

1.44 

20,000  and  over   

15 

6.18 

4.43 

1.25 

.50 

1.21 

.67 

All  farms   

55 

6.05 

4.45 

1.18 

.42 

1.23 

.77 

1944 — Under  5,000   

2 

5.97 

4.03 

1.44 

.50 

.51 

.07 

5,000  to  9,999   

18 

5.75 

4.37 

1.12 

.26 

.43 

.11 

10,000  to  14,999   

14 

6.21 

4.47 

1.41 

.33 

.90 

.52 

15,000  to  19,999   

8 

6.28 

4.52 

1.34 

.42 

1.32 

.92 

20,000  and  over  

12 

7.00 

4.77 

1.54 

.69 

1.32 

.78 

54 

D.  OS 

4.62 

1.43 

.53 

1.11 

.65 

1945— Under  5,000   

2 

7.02 

4.31 

2.10 

.61 

.36 

—  .17 

5,000  to  9,999   

16 

6.46 

4.30 

1.94 

.22 

1.25 

1.01 

10,000  to  14,999  

13 

7.32 

4.24 

2.66 

.42 

1.98 

1.64 

15,000  to  19,999  

9 

7.20 

4.07 

2.59 

.54 

1.58 

.87 

20,000  and  over  

14 

7.81 

4.86 

2.40 

.55 

1.69 

1.19 

All  farms  

54 

7.49 

4.59 

2.41 

.49 

1.65 

1.18 

38 


Appendix  Table  VIII.     Relation  between  the  number  of  tons  of  cane  sold  per  farm 
and  various  physical  factors  related  to  production  costs  on  large 
sugar  cane  farms  in  Louisiana,  1937  through  1945,  inclusive 


Size  of  farms,  acres 

Tons 

Yield 

%  total 

%  total 

 . 

%  cul- 

No. 

In  cul- 

cane 

cane 

area 

area 

tivated 

Tons    of  cane  sold 

of 

Total 

tiva- 

in 

pro- 

per 

culti- 

in 

area 

farms 

acres* 

tion 

cane 

duced 

acre, 

vated* 

cane* 

in  cane 

tons 

L937— Under  5,000   

1 

1,000 

523 

343 

3,570 

10.4 

52.3 

34.3 

65.6 

5,000  to  9,999 

2 

509 

396 

254 

6,323 

24.9 

77.8 

49.9 

64.1 

10,000  to  14,999 

10 

1,978 

1  129 

621 

14,376 

23.2 

57.1 

31.4 

55.0 

15,000  to  19,999 

4 

2,362 

1,167 

ouo 

18,046 

22.4 

49.4 

34.1 

69.1 

20,000   and    over  .... 

16 

9,052 

3  693 

2,378 

49,033 

20.6 

40.8 

26.3 

64.4 

All  farms   

33 

5,336 

2,314 

1,465 

30,809 

21.0 

43.4 

27.5 

63.3 

L938— Under  5,000 

1 

425 

400 

258 

5,109 

19.8 

94.1 

60.7 

64.5 

5,000  to  9,999   

2 

551 

422 

244 

6,462 

26.5 

76.6 

44.3 

57.8 

10,000  to  14,999   

10 

1  484 

877 

528 

13,746 

26.0 

59.1 

35.6 

60, 2 

15,000  to  19,999 

4 

3  754 

1  402 

856 

18,854 

22.0 

37.3 

22.8 

61  1 

20,000  and  over   

18 

1  ,0.1* 

3,212 

2,013 

46,203 

22.9 

42.2 

26.4 

62.8 

All  farms  

35 

4,812 

2,098 

1,305 

30,359 



23.3 

43.6 

27.1 

62.2 

L939— Under  5,000 

13 

740 

424 

201 

4,243 

21.1 

57.3 

27.2 

47.4 

5,000  to  9,999 

30 

987 

649 

375 

8,490 

22.6 

65.8 

38.0 

57.8 

10,000  to  14,999 

25 

1  574 

967 

545 

12,977 

23.8 

61.4 

34.6 

56.4 

15,000  to  19,999 

9 

2  191 

1  403 

783 

18,924 

24.2 

64.0 

35.7 

55.8 

20,000  and  over   

11 

5  727 

3,412 

1,935 

45,416 

23.5 

59.6 

33.8 

56.7 

All  farms  

88 

1,833 

1,129 

634 

14,820 

23.4 

61.6 

34.6 

56.2 

1940— Under  5,000 

28 

839 

489 

281 

.  ... 
3,679 

13.1 

58.3 

33.5 

57.5 

5,000  to  9,999 

45 

1,580 

890 

540 

8,160 

15.1 

56.3 

34.2 

60.7 

10,000  to  14,999 

10 

O  OAfJ 

z,  zto 

1  40 
LftOZ 

827 

13,334 

16.1 

66.0 

36.8 

55.8 

15,000  to  19,999 

2 

o,llO 

1  B1Q 

l,olo 

1  117 

19,466 

17.4 

57.1 

35.2 

61.6 

20,000  and  over 

4 

7  508 

4  896 

2  930 

45,188 

15.4 

65.2 

39.0 

59.8 

All  farms   

89 

1,724 

1,031 

611 

9,250 

15.1 

59.8 

35.4 

59.3 

_ 

1941— Under  5,000 

10 

597 

322 

188 

- 

3,636 

19.3 

53.9 

31.5 

58.4 

5,000  to  9,999 

24 

1,314 

807 

463 

8,662 

18.7 

61.4 

35.2 

57.4 

10,000  to  14,999 

20 

1,879 

930 

632 

13,026 

20.6 

49.5 

33.6 

68.0 

15,000  to  19,999 

15 

2,755 

1,463 

915 

18,300 

20.0 

53.1 

33.2 

62.5 

20,000  and  over 

7 

3,572 

2,131 

1,247 

25,240 

20.2 

59.7 

34.9 

58.5 

All  farms   

76 

1,861 

1,027 

633 

12,578 

19.9 

55.2 

34.0 

61.6 

1942 — Under  5,000 

2 

618 

454 

248 

4,221 

17.0 

73.5 

40.1 

54.6 

5,000  to  9,999 

18 

1,253 

711 

399 

7,714 

19.3 

56.7 

31.8 

56.1 

10,000  to  14,999 

15 

2,471 

995 

658 

13,021 

19.8 

40.3 

26.6 

66.1 

15,000  to  19,999 

4 

3,381 

1,647 

917 

18,724 

20.4 

48.7 

27.1 

55.7 

20,000  and  over 

13 

5,221 

3,542 

2,509 

47,680 

19.0 

67.8 

48.1 

70.8 

All  farms 

52 

2,736 

1,563 

1,035 

19,949 

19.3 

57.1 

37.8 

66.2 

19431 — Under  5,000 

1 

344 

259 

4,185 

16.2 

75.3 

5,000  to  9,999 

19 

624 

398 

7,747 

19.5 

63.8 

10,000  to  14,999 

14 
6 

995 

625 

13,126 

21.0 

62.8 

15,000  to     19,999  .... 

1,196 

780 

17,616 

22.6 

65.2 

20,000  and  over 

15 

3,185 

2,141 

43,405 

20.3 

67.2 

All  farms 

55 

1,474 

970 

19,853 

20.5 

65.8 

1944  j — Under  5  000 

2 

314 

235 

5,007 

21.3 

74.8 

5,000  to  9,999 

18 

649 

409 

7,860 

19.2 

63.0 

10,000  to  14,999 

14 

933 

622 

12,534 

20.2 

66.7 

15,000  to  19,999 

8 

1,249 

794 

17,190 

21.6 

63.6 

20,000   and   over  ... 

12 

3,606 

2,337 

47,461 

20.3 

64.8 

All  farms   

54 

1,456. 

943 

19,148 

20.3 

64.8 

19451— Under  5,000 

2 

382 

276 

4,632 

16.8 

72.5 

5,000  to  9,999 

16 

571 

397 

8,054 

20.3 

69.5 

10,000  to  14,999 

13 
9 

928 

571 

12,082 

22.0 

61.5 

15,000  to  19,999 

1,237 

790 

17,039 

21.6 

63.8 

20,000     and  over  ... 

14 

3,356 

2,216 

49,402 

22.3 

66.0 

All  farms  

54 

1,483 

971 

21,224 

21.8 

65.5 

♦Unable  to  obtain  necessary  data  for  years  1943,  1944,  and  1945. 

t Figures  for  "tons  cane  produced"  inaccurate  owing  to  inability  to  secure  tonnage  figures  from 
all  plantations;  "tens  cane  sold"  figures  were  used  where  no  "tons  produced''  figures  were  available. 
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Appendix  Table  IX.   Relation  between  the  yield  of  cane  per  acre  and  the 
costs  of  operating  large  sugar  cane  farms  in  Louisiana, 
1937  through  1945,  inclusive. 


Yield  per  acre — tons 


Number 
of 
farms 


Cost  per  ton  of  cane  sold 


total 

cost 


General 
over- 
head 


Planting: 
and  cul- 
tivating: 


Har- 
vesting 


Other 
crops 


Interest 


-Under 

16 

16 

to 

18.9 

19 

to 

21.9 

22 

to 

24.9 

25 

to 

27.9 

28 

& 

over. 

All 

farms 

(» 

4.70 
4.77 
4.53 
4.89 
3.91 
3.89 


<*) 
1.88 
2.13 
1.79 
2.34 
1.54 
1.50 


(?) 
1.41 
1.13 
1.21 
1.05 
.93 
.87 


($) 
.63 
1.03 
1.05 
1.07 
1.08 
1.18 


33 


4.57 


1.1 


1.09 


1.04 


($) 


($) 
.78 
.48 
.48 
.43 
.36 
.34 


-Under 

16 

16 

to 

18.9 

19 

to 

21.9 

22 

to 

24.9 

25 

to 

27.9 

28 

& 

over. 

All 

farms 

1939 — Under  16  

16  to  18.9 
19  to  21.9. 
22  to  24.9. 
25  to  27.9. 
& 


28 


over. 


All  farms. 


1940— Under  16... 
16  to  18.9. 
19  to  21.9.  .. 
22  to  24.9. 
25  to  27.9. 
28  &  over.. 
All  farms... 


-Under  16 

16 

to  18.9 

19 

to  21.9 

22 

to  24.9.. 

25 

to  27.9 

28 

&  over 

All 

farms.... 

-Under 

16 

16 

to 

18.9 

19 

to 

21.9.. 

22 

to 

24.9 

25 

to 

27.9 

28 

& 

over.. 

All 

farms 

35 


88 


4.68 
4.12 
4.20 
3.86 


4.27 


4.61 
4.31 
4.24 
3.86 
4.12 


1.80 
1.64 
1.68 
1.45 


.96 


1.71 
1.60 
1.67 
1.43 
1.76 


1.17 
1.04 


1.00 
.76 


1.05 


1.10 
.97 


1.01 


.97 
.95 
.87 
.84 
.87 


4.17  | 


1.60 


57 

6.21 

2.70 

22 

5.38 

2.41 

8 

5.13 

2.22 

2 

4.28 

1.29 

0 

0 

0 

0 

1.65 
1.42 
1.17 
1.13 


5.78 


2.52 


76 


52 


5.87 
5.35 
4.37 
4.52 
3.39 
0 


2.55 
2.23 
1.87 
1.88 
1.53 


4.59 


l.< 


6.59 
5.48 
5.00 
4.36 
4.67 
3.87 


5.18 


3.06 
2.47 
2.38 
1.99 
1.89 
1.42 


2.39 


1.52 


.89 


.80 


1.36 
1.15 
1.08 
1.12 


1.11 


,75 


.76 


1.60 
1.53 
1.22 
1.07 
1.36 
1.36 


1.32 


.79 


18 


.22 


.31 


.29 
.41 
.15 
.15 
.01 


.19 


.24 
.20 
.15 
.04 
.24 


.61 
.39 
.34 
.38 
.44 


.61 
.44 
.46 
.41 


47 


.63 


57 


.64 
.46 
.48 
.32 
.53 
.17 
.46 


1943— Under  16. 


16 

to  18.9 

19 

to  21.9 

22 

to  24.9 

25 

to  27.9 

28 

&  over 

All 

farms... 

1944— Under  16  

16  to  18.9 

19  to  21.9. 

22  to  24.9 

25  to  27.9. 

28  &  over. 

All  farms.... 


5.95 
5.76 
5.18 
5.20 
4.52 
3.83 


2.43 
2.43 
2.55 
2.28 
2.42 
2.25 


1.52 
1.44 
1.01 
1.18 
.76 
.52 


1.23 
1.17 
1.03 
1.08 
.98 
.55 


54 


5.28 


2.42 


1.16 


1.07 


5.74 
6.48 
6.08 
5.09 
4.82 
5.44 


2.42 
3.04 
2.94 
2.55 
2.21 
2.99 


1.98 
1.64 
1.28 
1.11 
.98 
.93 


1.06 
1.17 
1.05 


1.00 


5.93 


2.87 


1.31 


1.06 


.28 
.19 
.16 
.19 
.04 
.04 


17 


23 


.49 
.53 
.43 
.47 
.32 
.47 


.46 


.46 


1945— Under  16  

16  to  18.9. 

19  to  21.9. 

22  to  24.9.. 

25  to  27.9. 

28  &  over. 

All  farms.... 


20 
16 
7 
1 

54 


8.29 
6.99 
6.52 
6.38 
5.10 
4.64 


3.26 
3.34 
3.14 
2.49 
2.18 


1.98 
1.82 
1.40 
1.44 
1.02 
1.33 


1.39 
1.18 
1.15 

.99 
1.00 

.91 


6.31 


3.11 


1.42 


.25 


.82 
.46 
.40 
.53 
.42 
.18 
.47 


40 


Appendix  Table  X.   delation  between  the  yield  of  cane  per  acre  and  the 
income  from  the  operation  of  large  sugar  cane  farms  in  Louisiana, 
1937  through  1945,  inclusive. 


Income  per  ton  cane  sold 

Number 

Govern- 

Net oper- 

xieio per  H/t  rtr- i uj p 

of 

Total 

Cane 

ment 

Other 

ating 

Net 

farms 

receipts 



sales 

payments 

receipts 

income 

income 

($) 

($) 

($) 

($) 



($) 



($) 

1937— Under  16  

2 

4.83 

3.04 

1.12 

.67 

.91 

.13 

16   to  18.9  

6 

4. 24 

2  80 

.  yo 

AQ 

—  .05 

—  .53 

19   to  21.9...  

8 

4.12 

2.89 

.92 

.31 

.07 

—  .41 

22   to  24.9  

9 

4.27 

2.84 

.94 

.49 

—  .19 

—  .62 

ok    in    97  q 

4.46 

3.12 

.95 

.39 

.91 

.55 

28  &  over  

2 

4.02 

2.87 

.87 

.28 

.47 

.13 

All  farms 

33 

4.28 

2.90 

.95 

.43 

.16 

—  .29 

1938— Under  16  

16  to  18.9  

19   to  21.9  

9 

4.08 

2.66 

.89 

.53 

.01 

—  .60 

13 

3.94 

2.68 

.88 

.38 

.21 

—  .18 

25    to  27  9 

9 

3.98 

2.64 

.91 

.43 

.12 

—  .22 

28  &  over  

4 

3.79 

2.72 

.85 

.22 

.31 

-  .07 

All  farms 

35 

3.98 

2.67 

.88 

.43 

.15 

-  .29 

1939— Under  16  

16  to  18.9  

8 

4.62 

3.12 

1.01 

,49 

.62 

01 

19   to  21.9  

24 

4.41 

2.95 

.98 

.48 

.54 

.10 

22   to  24.9...  

26 

4.68 

3.08 

1.02 

.58 

.90 

.44 

25   to  27  9 

19 

4.22 

2.88 

.86 

.48 

.77 

.36 

28   &  over  

11 

4.11 

2.82 

.89 

.40 

.59 

—  .01 

All  farms 

88 

4.42 

2.97 

.95 

.50 

.72 

.25 

1940— Under  16  

57 

4.31 

2.67 

1.12 

.52 

—  1.22 

—  1.90 

16  to  18.9  

22 

4. 22 

2  67 

99 

.  DO 

—  .  ou 

—  l.lo 

19   to  21.9  

8 

4.17 

2."  68 

1.16 

.33 

—  .40 

—  .96 

22    to  24.9  

,  2 

3.72 

2.48 

.92 

.32 

.24 

—  .56 

25    to  27.9  

0 

28  &  over  

0 

All  farms  

89 

4.26 

2.67 

1.08 

.51 

—  .89 

—  1.52 

1941— Under  16  

7 

5.44 

3.80 

.95 

.69 

.38 

—  .43 

16   to  18.9  

17 

2  86 

1  49 

71 

.  OD 

1  7Q 

—  X.  1  0 

O  AO 
—  a6,  4V» 

19   to  21.9  

36 

4'.  08 

2.99 

.68 

.41 

.23 

—  .29 

8 

5.13 

3.87 

.84 

.42 

1.30 

.61 

25   to  27.9 

8 

5.32 

3.87 

.91 

.54 

2.12 

1.93 

28  &  over  

All  farms  

76 

4.21 

2.98 

.74 

.49 

.19 

—  .38 

1942— Under  16  

8 

6.10 

4.53 

.97 

.60 

.15 

—  .49 

16   to  18.9  

10 

5  80 

4  34 

.  S*X 

.55 

TO 
.  (8 

.32 

19  to  21.9  

17 

5.70 

4.28 

.90 

.52 

1.18 

.70 

2.Z    tO  24.9  

13 

5.72 

4.32 

.87 

.53 

1*68 

1.36 

25    to   27  9 

3 

5.49 

4.31 

.87 

.31 

1.35 

.82 

28   &  over  

1 

4.50 

3.48 

.88 

.14 

.80 

.63 

All  farms  

52 

5.77 

4.34 

.90 

.53 

1.05 

.59 

1943— Under  16  

4 

6,72 

5.03 

1.10 

.59 

1,26 

.77 

16  to  18.9  

13 

6  23 

4  66 

1  10 

47 

1  nn 

-L.  uu 

A  f 

■  4  1 

19   to  21.9  

18 

5  82 

4^21 

1  29 

32 

1.07 

.64 

OO      frt      Oyi  Q 

13 

6,13 

4.51 

1.08 

.54 

1  40 

.93 

25   to   27  9 

5 

5.85 

4.24 

1.40 

.21 

1.65 

1.33 

28   &  over  

2 

5.25 

3.86 

1.36 

.03 

1.89 

1.42 

All  farms  . 

55 

6.05 

4.45 

1.18 

42 

1.23 

=  77 

1944— Under  16  

2 

6.40 

4.29 

173 

38 

.89 

66 

16   to  18.9  

14 

6  54 

4.72 

1  40 

.42 

50 

06 

19   to  21.9  

23 

6*77 

4.74 

08 

.65 

1.21 

^69 

22    tn    94  Q 

Q 

6.18 

'  4.35 

1.45 

.38 

1.42 

1  09 

25   to  27.9  

3 

5.86 

4.23 

1.63 

.00 

l!56 

1,04 

28  &  over 

6.16 

4.02 

1.92 

,22 

1.05 

.72 

All  farms  

54 

6.58 

4.62 

1.43 

.53 

1.11 

.65 

1945— Under  16  

1 

8.31 

4.30 

2.70 

1.31 

.84 

.02 

16  to  18.9  

9 

8.24 

5.20 

2.45 

.59 

1.71 

1.25 
.66 

19   to  21.9  

20 

7.18 

4.22 

2.56 

.40 

1.06 

22  to  24.9  

16 

7.67 

4.86 

2.25 

.56 

1.82 

1.29 

25  to  27.9  

7 

6.95 

3.88 

2.74 

.33 

2.27 

1.85 

28   &  over.  

1 

5.67 

4.17 

1.50 

1.21 

1.03 

All  farms  

54 

7.49 

4.59 

2.41 

.49 

1.65 

1.18 
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Appendix  Table  XI.    Relation  between  the  yield  of  cane  per  acre  and  various  physi 

cal  factors  related  to  production  costs  on  large  sugar  cane  farms  in 
  Louisiana,  1937  through  1945,  inclusive. 


Held  per  acre-tons 


1937— Under  16 
16  to  18.9  ... 
19  to  21.9 
22  to  24.9 
25  to  27.9 
28  and  over 
All  farms 


16 


1938— Under 
16  to  18.9  .... 
19  to  21.9  .. 
22  to  24.9  .. 
25  to  27.9  .. 
28  and  over 
All   farms  .. 


1939 — Under  16 
16  to  18.9  ... 
19  to  21.9 

22  to  24.9   

25  to  27.9 
28  and  over 
All  farms   


1940 — Under  16 
16  to  18.9 
19  to  21.9 
22  to  24.9  ... 
25  to  27.9  .... 
28  and  over 
All  farms 


1941— Under  16 
16  to  18.9  ... 

19  to  21.9   

22  to  24.9  .... 
25  to  27.9  ... 
28  and  over 
All    farms  ... 


1942— Under 
16  to  18.9 
19  to  21.9 
22  to  24.9  . 
25  to  27.9 
28  and  over 
All   farms  . 


16 


1943— Under  16 
16  to  18.9  .... 
19  to  21.9  .... 
22  to  24.9  .... 
25  to  27.9 
28  and  over 
All    farms  ... 


16 


1944 — Under 
16  to  18  9  . 
19  to  21  9  . 
22  to  24.9  .. 
25  to  27.9  .. 
28  and  over 
All  farms 


1945— Under  16 
16  to  18.9  .... 
19  to  21.9 
22  to  24.9 
25  to  27.9  ... 
28  and  over 
All    farms  ... 


of 
farms 


Size  of  farms,  acres 


Total 

acresf 


5,150 
9,987 
4,008 
4,854 
4,242 
2,326 


In.,  cul- 
tiva- 
tion 


1,786 
3,558 
1,904 
2,346 
2,108 
1,226 


In 

cane 


1,138 
2,443 
1,231 
1,462 
1,217 
541 


5,336   |  2.314 


1,465 


5,977 
6,183 
3,339 
1,051 


2,386 
2,735 
1,470 
793 


1,496 
1,715 
882 
498 


35 


4,812   |  2,098 


1,305 


88     |    1,833   |    1,129  | 


634 


1,557 
2,249 
1,752 
886 


954 
1,326 
905 
482 


580 
772 
853 
359 


7,836 
12,982 
9,188 
8,726 


I  89 


1,724    |  1,031 


611 


1,460 
1,333 
2,332 
1,476 
1,594 


1,111 
850 
1,203 
1,082 
480 


762 
531 
726 
550 
397 


6,956 
11,763 
8,426 
7,541 


37.3 
34.3 
48.7 
40.5 


61.3 
59.0 
51.7 
54.4 


9,250 

8,290 

35.4 

59.8 

11,795 

10,612 

52.2 

76.1 

9,456 

8,540 

39.8 

63.8 

14,709 

13,513 

31.1 

51.6 

12,480 

11,430 

37.3 

73.3 

10,406 

9,472 

24.9 

30.1 

I      76     |    1,861    |    1,027  | 


633 


12,578   |  11,489    I  34.0 


55.2 


1,999 
1,966 
1,694 
1,078 
790 
419 


1,250 
1,363 
1,147 
703 
439 
259 


18,626 

17,054 

44.6 

71.4 

23,754 

21,980 

42.6 

61.5 

23,321 

21,937 

35.7 

52.7 

16,352 

15,364 

32.5 

49.8 

11,478 

10,729 

29.7 

53.5 

7,319 

7,095 

35.8 

57.9 

2,736   |    1,563   |  1,035 


19,949   I  18,619 


37.8 


55  | 


1,785 
1,566 
1,412 
1.684 
818 
1.087 


1,251 
1,042 
941 
1,072 
530 
653 


18,753 
18,595 
19,233 
24,848 
13,733 
18.643 


18,503 
17,491 
18,541 
22,685 
13,189 
18,643 


1,474  | 


970 


1,017 
1,209 
2,001 
1,028 
729 
741 


723 
721 
1,319 
707 
411 
487 


I      54  | 


1,456  | 


943 


54 


391 
1,111 
1,168 
2,398 
1,083 

388 


1,483 


313 
676 
742 
1,603 
754 
289 


971 


19,853t  |  18,787 


10,773 
12,807 
26,606 
16,473 
10,460 
13,862 


10,308 
12,021 
24,876 
15,805 
10,460 
13,862 


19.148J  |  18,079 


4,408 
12,084 
15,170 
36,389 
19,821 

8,576" 


21,224$ 


4,289 
11,479 
14,564 
34,425 
19,187 

8,576 


20,232 


8 
24 

1,014 

594 

322 

5,764 

5,248 

31.8 

58.6 

54.2 

2.183 

1,349 

774 

16,114 

14,555 

35.5 

61.8 

67.4 

26 

2,134 

1.223 

682 

15,625 

14,282 

32.0 

57.3 
68.8 

55.8 

19 

1,573 

1,083 

636 

16,448 

15,294 

40.4 

58.7 

11 

1,405 

893 

465 

13,870 

12,949 

33.1 

63.6 

52.1 

Tons 
cane 
pro- 
duced 


16,905 
44,011 
25,032 
33,381 
31,194 
15,482 


Tons 
cane 
sold 


15,521 
41,127 
23,730 
30,949 
29,241 
14,488 


%  total 
area 
culti- 
vatedf 


22.1 
24.5 
30.7 
30.1 
28.7 
23.3 


%  total 
area 
in 
canet 


34.7 
35.6 
47.5 
48.3 
49.7 
52.7 


30, 


31,299 
39,729 
22,911 
14,549 


29,325 
37,171 
21,514 
13,878 


25.0 
27.7 
26.4 
47.4 


39,9 
44.2 
44.0 
75.5 


30,359   |  28,465   I  27.1 


I  28,806    j    27.5     |    43.4  | 


43.6     |  62.2 


14,820   |  13,587   |    34.6     |    61.6  | 


57.1  | 


65.5 


tUnable  to  obtain  necessary  data  for  years  1943,  1944,  and  1945. 

JFfgures  for  "tons  cane  produced"  inaccurate — in  many  instances  "tons  sold"  figures  had  to  be 
substituted  for  "tons  produced"  as  figures  on  total  tonnage  produced  for  some  farms  were  unavailable. 
♦Amount  of  cane  used  for  seed  not  reported. 


Appendix  Table  XII.     Relation  between  direct  labor  costs  per  ton  of  cane  sold 
and  cost  of  producing  cane  on  large  sugar  cane  farms  in  Louisiana  in  1945. 


Direct  l<t l>or  cost s 

No. 

General 

Planting 

per  ton  cane  sold 

of 

Total 

over- 

and 

Harvest- 

Other 

farms 

costs 

head 

cultivat. 

ing 

crops 

Interest 

Less  than  2.00 

23 

$5.98 

$3.13 

$1.20 

$  .95 

$  .25 

$  .45 

2.00    to  2.49   

15 

6.60 

3.19 

1.59 

1.11 

.24 

.47 

2.50    and  over   

16 

6.81 

2.95 

1.78 

1.28 

.27 

.53 

All  farms   

54 

6.31 

3.11 

1.42 

1.06 

.25 

.47 

Appendix  Table  XIII.    Relation  between  direct  labor  costs  per  ton  of  cane  sold 
and  income  on  large  sugar  cane  farms  in  Louisiana  in  1945. 


IMrect  labor  costs 
per  ton  cane  sold 

No. 
of 
farms 

Total 
receipts 

Cane 
sold 

Govern- 
ment 
payments 

Other 
income 

Net 
operating 
income 

Net 
Income 

Less  than  2.00   

23 

$7.25 

$4.31 

$2.43 

$  .51 

$1.73 

$1.27 

2.00    to  2.49   

15 

7.82 

4.96 

2.36 

.50 

1.69 

1.22 

2.50    and  over 

16 

7.67 

4.82 

2.42 

.43 

1  38 

.85 

All  farms   

54 

7.49 

4.59 

2.41 

.49 

1.65 

1.18 

Appendix  Table  XIV.    Relation  between  direct  labor  costs  per  ton  of  cane  sold 
and  various  physical  factors  affecting  production  costs  on  large  sugar  cane 
farms  in  Louisiana  in  1945. 


.Direct  labor 
cost  per  ton 
of  cane  sold 

No. 

Of 
farms 

Acres  in 
eultiva. 
per  farm 

Acres  in 
cane  per 
farm 

Tons  cane 
produced 
per  farm 

Tons cane 
sold  per 
farm 

Held  of 
cane  per 
acre-tons 

%  cultl- 
vat'd  area 
in  cane 

Less  than  2.00   

23 

1,698 

1,136 

26,158 

25,106 

23.0 

66.9 

2.00  to  2.49   

15 

1,593 

1,053 

22,792 

21.490 

21.6 

66.1 

2.50   and  over   

16 

1,071 

657 

12,663 

12,049 

19.3 

61.4 

All  farms   

54 

1,483 

971 

21,224 

20.232 

21.8 

65.5 
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Costs  and  Returns  on  Family-Type  Sugar  Cane 
Farms  in  Louisiana,  1938  to  1945 

J.  Norman  Efferson 

INTRODUCTION 

Detailed  farm  management  and  cost  studies  of  the  operation  of  fam- 
ily-type sugar  cane  farms  in  Louisiana  have  been  conducted  by  the 
Department  of  Agricultural  Economics  of  the  Louisiana  Agricultural 
Experiment  Station  for  most  of  the  years  since  1938.1  For  each  year 
studied,  the  same  general  methods  of  collecting  and  analyzing  the  data 
were  employed  in  order  to  make  the  results  from  year  to  year  directly 
comparable.  Records,  collected  by  the  survey  method,  were  obtained 
from  500  family-type  farm  operators  in  1938,  453  in  1940,  467  in  1942, 
110  in  1943,  110  in  1944,  and  508  in  1945.2  There  were  about  8,000 
family-type  sugar  cane  farmers  in  Louisiana  during  this  period;  thus 
the  sample  studied  in  most  of  the  years  represents  between  5  and  10  per 
cent  of  the  total  number  of  farmers  in  the  area. 

The  purpose  of  this  report  is  to  summarize  briefly  the  average  costs 
and  returns  on  family-type  sugar  cane  farms  in  Louisiana  for  each  of 
the  years  studied  from  1938  to  1945,  to  point  out  the  major  reasons  why 
relative  returns  varied  from  year  to  year,  to  present  an  outline  of  the 
labor  and  machinery  requirements  and  costs  in  the  production  of  sugar 
cane  in  Louisiana,  and  to  summarize  an  analysis  of  the  major  factors 
affecting  the  success  or  failure  of  sugar  cane  growers  on  family-type  farms 
in  the  region.  A  family-type  farm  is  a  very  elastic  item  because  of  differ- 
ences in  intensity  but  can  be  defined  best  as  a  farm  which  is  small  enough 
so  that  at  least  one-half  of  all  the  man  labor  operations  required  in  the 
growing  or  production  of  the  crop  and  livestock  enterprises  on  the  farm 
are  done  by  the  farm  operator  or  members  of  his  family  and  which  is 
large  enough  so  that  at  least  one-half  of  the  gross  income  of  the  farm 
family  is  derived  from  the  farm. 


1A  Farm  Management  and  Cost  Study  of  500  Family -Sized  Farms  in  the  Louisiana 
Sugar  Cane  Area,  1938  (Louisiana  Experiment  Station  Bulletin  No.  314,  February, 
1940)  ;  Costs  and  Returns  from  453  Family-Sized  Sugar  Cane  Farms  in  1940  (Depart- 
ment of  Agricultural  Economics  Mimeographed  Circular  No.  25,  March,  1942)  ;  Eco- 
nomic Aspects  of  Sugar  Cane  Production  in  Louisiana,  1941  (Department  of  Agricul- 
tural Economics  Mimeographed  Circular  No.  26,  June,  1942)  . 

2The  field  schedules  for  the  1938  studies  were  collected  by  W.  W.  McPherson, 
Ward  Jenson,  and  J.  N.  Efferson;  for  1940,  by  Frank  Merrick,  Herbert  Blanchard, 
Henry  Hardee,  and  W.  R.  McNeese;  for  1942,  by  Morris  McGough,  James  Hudson, 
Peter  Simonelli,  and  J.  N.  Efferson;  for  1943,  by  Roy  Bass  and  J.  N.  Efferson;  for  1944, 
by  Albert  Haynes  and  J.  N.  Efferson;  and  for  1945,  by  Carl  Jones,  L.  P.  Whittington, 
I.  C.  Anderson,  Roy  Johnson,  Edwin  Goodwin,  and  J.  N.  Efferson. 
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METHOD  OF  PROCEDURE 


The  farms  selected  as  the  sample  for  the  first  year's  study,  the  1938 
crop  year,  were  chosen  on  the  basis  of  a  stratified-random  sampling 
technique  in  which  a  5  per  cent  sample,  weighted  in  accordance  with 
the  importance  of  the  sugar  cane  enterprise  in  each  parish,  was  selected 
from  the  lists  of  sugar  cane  growers  and  acreages  per  farm  supplied  by 
the  Agricultural  Adjustment  Administration.  In  succeeding  years,  all 
of  the  producers  contacted  the  previous  year  were  visited  and  where  by 
reason  of  transfer  of  farm  ownership,  retirement,  or  for  other  reasons 
the  original  cooperators  were  not  available,  the  next  farm  adjoining  the 
one  missed  was  contacted.  In  this  way,  the  continuity  of  the  original 
sample  was  maintained  and  the  total  volume  maintained  by  the  selec- 
tion of  new  cooperators  to  replace  those  not  available.  More  than  one- 
half  of  the  farms  surveyed  in  1945,  the  most  recent  year  of  this  series  of 
studies,  were  the  same  farms  surveyed  in  1938. 

Each  producer  selected  was  visited  by  a  trained  enumerator  each 
year.  This  enumerator  collected  from  the  farmer  the  detailed  results  of 
his  previous  year's  farming  operations,  including  expenses,  receipts,  prac- 
tices, and  capital  changes. 

There  are  two  common  methods  of  computing  costs  and  net  returns 
on  farms  having  a  specialized  enterprise  as  the  main  source  of  income. 
The  first  method  is  to  charge  all  farm  expenses,  both  direct  and  indirect, 
to  the  major  enterprise  and  to  credit  it  with  the  small  miscellaneous 
sources  of  income,  to  result  in  a  "net  cost"  for  the  important  enterprise. 
This  method  is  much  simpler,  easier,  and  more  rapid  to  use  in  comput- 
ing sugar  cane  costs  and  returns,  but  it  has  the  disadvantage  of  assuming 
that  the  returns  from  all  of  the  small  minor  enterprises  are  enough  to 
balance  off  exactly  the  costs  of  these  enterprises,  which  may  or  may  not 
be  true.  If  the  minor  enterprises  have  not  paid  expenses,  this  will  result 
in  a  higher  cost  of  production  for  the  major  enterprise;  if  the  minor 
enterprises  have  shown  a  profit,  the  net  result  will  be  a  lower  cost  for 
the  major  enterprise. 

The  second  method  is  to  charge  as  expenses  of  the  most  important 
enterprise  all  the  direct  expenses  and  then  allocate  the  various  indirect 
expenses  according  to  the  proportion  of  use  on  the  major  enterprise. 
This  method  is  much  more  difficult  to  compute  and  is  subject  to  ques- 
tion because  of  the  detailed  accounting  and  allocating  procedure  in- 
volved but  is  probably  more  accurate  on  farms  where  there  are  several 
important  enterprises. 

Both  methods  have  been  used  in  this  analysis  of  sugar  cane  costs 
and  returns  on  family-type  farms  in  Louisiana;  after  several  years  trial, 
however,  it  was  found  that  the  income  from  sugar  cane  on  the  farms 
studied  in  this  area  amounted  to  from  80  to  90  per  cent  of  the  total  in- 
come; thus,  the  "net  cost"  method  was  adopted  for  the  long-time  series 
because  of  its  simplicity  and  relative  accuracy  under  such  conditions. 
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COSTS  AND  RETURNS  FOR  EACH  YEAR 


A  brief  summary  of  the  average  financial  results  from  the  operation 
of  family-type  sugar  cane  farms  in  Louisiana  for  each  of  the  years  studied 
from  1938  to  1945  is  shown  in  Tables  1  and  2.  A  more  detailed  analysis 
of  the  costs  and  returns  for  each  year  on  a  per  farm,  per  acre  of  cane 
grown,  and  per  ton  of  sugar  cane  sold  basis  is  presented  in  Appendix 
Tables  I  to  IV. 

Volume  of  Business 

The  average  volume  of  business  for  the  family-type  farms  studied 
from  1938  to  1945,  including  the  number  of  farms  surveyed  each  year, 
the  acreage  of  sugar  cane  and  other  crops  per  farm,  the  yield  of  cane 
per  acre,  and  the  tonnage  of  cane  sold  per  farm,  is  indicated  in  Table  1. 


TABLE  1.    Number  and  Size  of  Family -Type  Sugar  Cane  Farms  Surveyed  in  the 
Louisiana  Sugar  Cane  Area,  1938  to  1945 


Item 

1938 

1940 

1942 

1943 

1944 

1945 

Number  of  farms  

500 

453 

467 

110 

110 

508 

Acres  of  cane  per  farm  

41 

35 

35 

44 

42 

32 

Total  acres  in  crops  per  farm  

86 

85 

73 

91 

85 

70 

22 

14 

17 

23 

22 

23 

835 

460 

605 

937 

841 

691 

From  1938  to  1945,  the  volume  of  business  of  the  producers  of  sugar 
cane  in  the  region  varied  widely  but  with  an  indicated  trend  towards 
slightly  smaller  acreages  of  sugar  cane,  reduced  acreages  in  total  crops  of; 
all  types,  and  a  slightly  higher  percentage  of  the  total  cropland  being 
planted  to  sugar  cane.  The  500  farms  studied  in  1938  had  a  total  of  86 
acres  of  all  crops  per  farm,  with  41  acres  in  sugar  cane,  while  the  508 
producers  surveyed  in  1945  had  only  70  acres  in  all  crops  and  32  acres 
in  sugar  cane.  This  trend  of  a  smaller  volume  of  business  was  due  ap- 
parently to  the  shortage  of  available  hired  labor  during  the  war  years' 
which  caused  producers  to  reduce  acreages  to  fit  the  visible  supply  of 
family  labor  and  the  reduced  supply  of  hired  labor  in  sight. 

Average  yields  per  acre  on  the  farms  studied  varied  from  a  high 
point  of  about  23  tons  per  acre  in  1943  and  1945  to  only  14  tons  per 
acre  in  1940.  For  the  six  years  studied,  the  average  yield  was  less  than 
20  tons  in  2  years,  from  20  to  22  tons  per  acre  in  2  years,  and  averaged  23 
tons  in  2  years.  Yields  for  the  farms  studied  were  slightly  higher  in  some 
years  than  average  yields  for  the  state  as  a  whole  but  followed  the  same 
general  trends. 

Net  Returns  Per  Farm 

The  average  costs  and  returns  per  farm  for  each  of  the  six  years 
studied  from  1938  to  1945  are  shown  in  Table  2.  For  purposes  of  simplic- 
ity, all  farm  expenses  have  been  grouped  under  two  headings,  direct 
farm  expenses  and  rent  and  interest.  The  first  of  these  groups  includes 
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TABLE  2.    Costs  and  Returns  from  Producing  Sugar  Cane  on  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1938  to  1945 


Costs  and  returns  per  farm 

1938 

1940 

1942 

1943 

1944 

1945 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

2,876 

2,173 

2,576 

3,950 

4,212 

3,786 

693 

613 

718 

1,068 

1,254 

1,153 

3,569 

2,786 

3,294 

5,018 

5,466 

4,939 

Receipts  from  sources  other  than  sugar  cane .  . 

413 

494 

642 

525 

913 

981 

3, 156 

2,292 

2,652 

4,493 

4,553 

3,958 

Total  returns  from  cane  sold  

3,075 

1,689 

3, 169 

5,407 

5,524 

4,840 

Profit  from  sugar  cane  to  pay  operator 

—  81 

—  603 

517 

914 

971 

882 

Value  of  farm  privileges  

321 

343 

510 

530 

763 

696 

Total  casn  and  non-cash  profits 

from  sugar  cane  

240 

-  260 

1,027 

1,444 

1,734 

1,578 

Cash  return  per  month  

-  7 

-  50 

43 

76 

81 

74 

Non-cash  return  per  month  

27 

29 

43 

44 

64 

58 

Total  return  per  month  to  pay  operator 

for  his  labor  

20 

-  21 

86 

120 

145 

132 

all  the  usual  farm  expenses  such  as  feed,  seed,  hired  labor,  repairs,  ferti- 
lizer, and  other  similar  items.  The  second,  rent  and  interest,  includes 
the  actual  rent  paid  by  the  operators  of  tenant  farms  and  a  computed 
interest  charge  of  5  per  cent  on  the  average  capital  investment  for  owner- 
operated  farms.  Interest  actually  paid  by  the  farmers  for  the  use  of 
borrowed  funds  was  not  included  as  a  cost,  since  this  would  have  meant 
including  the  same  cost  twice.  This  approach  placed  all  farms  on  the 
same  basis  with  respect  to  capital  charges,  regardless  of  the  extent  of 
their  borrowings  or  the  rate  of  interest  actually  paid.  A  detailed  break- 
down of  all  of  the  individual  items  of  cost  and  return  is  shown  in  Appen- 
dix Table  I. 

Total  farm  expenses  varied  from  $2,786  per  farm  in  1940  to  $5,466 
in  1944,  or  was  about  twice  as  high  in  1944  as  in  1940.  This  was  due  to 
two  major  factors:  the  prices  paid  for  the  major  items  used  on  these  sugar 
cane  farms  increased  rapidly  during  the  war  years;  in  addition,  the  rela- 
tively low  volume  of  business  in  1940,  due  to  a  partial  loss  of  the  crop 
because  of  adverse  weather,  caused  harvesting  expenses  to  be  low  since 
there  was  little  cane  to  harvest,  while  the  volume  of  business  in  1944 
was  relatively  large.  Costs  per  farm  in  1945  were  slightly  lower  than  in 
1944  in  spite  of  the  continued  increase  in  unit  costs  for  items  purchased 
because  of  the  smaller  volume  of  business  on  the  farms  studied  in  1945 
in  comparison  with  those  surveyed  in  1944. 

The  net  costs  of  producing  sugar  cane,  or  the  difference  between 
total  costs  and  income  from  sources  other  than  sugar  cane,  varied  in  about 
the  same  proportion  as  total  costs,  being  about  twice  as  great  in  1944  as  in 
1940. 

The  net  cash  profit  from  sugar  cane  production  to  pay  the  operator 
for  his  labor  varied  from  a  high  point  of  around  $900  per  farm  in  1943 
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and  1944  to  a  loss  of  more  than  $600  per  farm  in  1940.  On  the  average, 
these  family-type  sugar  cane  producers  lost  money  in  two  of  the  six 
years  studied  and  made  peak  earnings  of  from  $800  to  $900  per  farm  in 
three  of  the  six  years.  On  a  monthly  basis,  these  farmers  made  peak  cash 
earnings  of  about  $75  per  month  or  $3  per  working  day  in  1943,  1944, 
and  1945;  made  $43  per  month  in  1942,  but  lost  $7  per  month  in  1938 
and  $50  per  month  in  1940. 

These  costs  and  returns  data  give  a  clear  indication  as  to  the  reason 
why  more  than  2,000  family-type  sugar  cane  producers,  or  20  per  cent 
of  the  farmers  producing  sugar  cane  in  Louisiana,  stopped  producing 
sugar  cane  between  1940  and  1945. 3  Although  they  did  make  cash  earn- 
ings of  $3  per  day  in  the  period  from  1943  to  1945,  the  memory  of  1940, 
when  in  addition  to  making  no  profit  they  lost  about  $2  a  day,  plus  the 
knowledge  that  they  could  earn  twice  as  much  or  even  more  than  the 
current  level  of  $3  by  working  for  nearby  industries  caused  many  to 
abandon  sugar  cane  farming  during  the  war  years. 

There  are  additional  advantages,  however,  which  family-type  farmers 
have  that  are  not  enjoyed  by  industrial  workers  and  are  not  reflected  in 
cash  net  earnings.  These  are  the  so-called  farm  privileges  or  non-cash 
items  of  value  which  a  farmer  receives  by  virtue  of  the  fact  that  he  lives 
on  a  farm.  It  it  were  not  for  these  non-cash  values,  an  even  larger  pro- 
portion of  the  family-type  sugar  cane  producers  in  Louisiana  would  have 
left  the  farms  during  the  war  years. 

For  each  year  studied,  all  producers  contacted  were  asked  to  place 
their  own  values  for  these  non-cash  items.  The  total  of  these  farm  privi- 
leges averaged  about  $300  per  farm  in  the  1938-40  period  but  increased 
to  about  $700  per  farm  in  1944  and  1945.  This  amounted  to  a  non-cash 
return  in  addition  to  the  cash  earnings  of  about  $30  per  month  in  the 
pre-war  years  and  up  to  $60  per  month  during  the  last  years  of  the  war. 
By  adding  these  non-cash  returns  to  the  cash  returns,  a  total  earnings 
figure  that  is  comparable  to  the  earnings  of  industrial  workers  can  be 
obtained.  For  the  sugar  cane  farmers  surveyed,  total  labor  earnings  for 
the  year's  work  averaged  $20  per  month  in  1938,  a  loss  of  $21  per  month 
in  1940,  and  profits  of  $86  per  month  in  1942,  $120  per  month  in  1943, 
$154  in  1944,  and  $132  in  1945. 

These  family-type  sugar  cane  farmers  had  average  capital  investments 
totaling  about  $8,000  per  farm  in  the  pre-war  years  but  increasing  to 
about  $12,000  per  farm  in  1944  and  1945.  They  valued  their  own  labor 
at  the  rate  they  could  have  earned  if  they  had  worked  for  nearby  farmers 
and  varied  it  from  $400  per  year  in  1938  to  $1,100  in  1944.  If  they  had 
charged  the  value  of  their  own  labor  to  the  farm  at  these  rates  during 
the  years  studied,  they  would  have  made  a  return  on  their  capital  in- 
vestment varying  from  a  loss  of  about  10  per  cent  in  1940  to  a  gain  of 
about  6  per  cent  in  the  peak  year,  1943,  with  losses  occurring  in  two 
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years,  a  return  to  capital  varying  from  1  to  4  per  cent  in  3  years,  and  a 
return  of  more  than  5  per  cent  in  1  year. 

Costs  and  Returns  Per  Acre  of  Sugar  Cane 

A  summary  of  the  average  costs  and  returns  per  acre  of  sugar  cane 
for  the  farms  studied  from  1938  to  1945  is  shown  in  Appendix  Table  II, 
The  net  cost  of  producing  sugar  cane  varied  from  about  $70  per  acre 
in  the  1938-40  period  to  $76  in  1942,  $102  in  1943,  $108  in  1944,  and 
$124  in  1945.  This  represents  an  increase  of  about  80  per  cent  in  unit 
costs  from  1940  to  1945. 

The  net  cash  income  over  all  expenses  except  the  value  of  the 
farmer's  own  labor  amounted  to  a  loss  of  $2  per  acre  in  1938,  a  loss  of 
$17  per  acre  in  1940,  and  a  profit  of  from  $15  to  $27  per  acre  from  1942 
to  1945.  Including  the  value  of  the  operator's  labor  at  rates  he  could 
have  earned  on  other  farms,  the  final  gain  or  loss  amounted  to  a  $23 
per  acre  loss  in  1940  and  gains  of  from  $11  to  $21  in  1942  to  1945. 

Costs  and  Returns  Per  Ton 

A  summary  of  the  average  costs  and  returns  per  ton  of  sugar  cane 
sold  for  the  farms  surveyed  from  1938  to  1945  is  presented  in  Appendix 
Table  III.  The  net  cost  of  producing  a  ton  of  sugar  cane  varied  from 
$3.78  in  1938  to  $5.73  in  1945.  Adding  to  these  figures  the  value  of  the 
farmer's  own  labor  to  obtain  a  net  cost  equivalent  to  the  net  cost  of  a 
business  concern,  the  result  is  an  average  cost  of  $4.29  per  ton  in  1938 
to  $7.02  per  ton  in  1945. 

From  the  point  of  view  of  the  producer,  the  cash  profit  remaining 
to  pay  him  for  his  labor  on  the  crop  amounted  to  a  loss  of  $1.24  per  ton 
in  1940  and  a  gain  of  around  $1  per  ton  for  the  1942-45  period.  It  is 
interesting  to  note  that  during  this  period,  these  farmers  valued  their  own 
labor  at  about  the  same  rate  as  the  actual  cash  earnings  from  the  sugar 
cane  enterprise.  In  other  words,  they  made  about  the  same  cash  return 
working  on  their  own  farms  as  they  would  have  made  working  for 
nearby  farmers,  but  had  the  added  advantage  of  the  relative  security  of 
working  on  their  own  farms  plus  the  assurance  of  obtaining  the  non- 
cash perquisites. 

Returns  Per  Hour  of  Labor 

The  average  labor  returns  to  the  operators  of  family-type  sugar  cane 
farms  in  Louisiana  for  the  1938-45  period  are  shown  in  Appendix  Table 
IV.  The  farmers  surveyed  lost  from  3  to  24  cents  per  hour  worked  in 
1938  and  1940  and  made  cash  returns  of  from  20  to  38  cents  per  hour  from 
1942  to  1945.  In  addition,  their  non-cash  farm  privileges  amounted  to 
from  12  to  30  cents  per  hour  worked  on  the  farm.  Thus,  their  total  re- 
turns, including  both  cash  and  non-cash  items,  varied  from  about  10  cents 
per  hour  in  1938  and  1940  to  from  40  to  68  cents  per  hour  during  the 
1942-45  period. 

The  farmer's  estimate  of  the  value  per  hour  of  his  own  labor  was 
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about  equal  to  the  cash  return  per  hour  for  the  1938-45  period  as  a 
whole,  although  variations  occurred  from  year  to  year.  The  minimum 
wage  rate  set  by  the  Department  of  Agriculture  under  the  provisions 
of  the  1937  Sugar  Act  also  averaged  about  the  same  as  the  average  cash 
earnings  of  the  family-type  farmers  surveyed;  in  2  years  of  the  6,  the 
hourly  earnings  of  these  family-type  farmers  were  much  lower  than  the 
established  minimum  wage  rates;  in  1  year,  the  earnings  were  at  the 
same  level;  and  in  3  years,  the  hourly  earnings  of  the  farm  operators 
were  about  12  cents  per  hour  higher  than  the  minimum  wage  rates  for 
hired  labor. 

Average  Costs  and  Returns  for  the  8-Year  Period,  1938-45 

A  summary  of  the  average  costs,  returns,  and  net  profits  for  all  of 
the  farms  studied  for  the  entire  eight-year  period,  1938  to  1945,  is  shown 


TABLE  3.    Average  Costs  and  Returns  on  Family-Type  Sugar  Cane  Farms  in 
Louisiana  for  Eight  Years,  1938-45 


Costs  and  returns 

/ 

Average  for  t 

HE  8-YEAR  PERIOD 

Per  farm 

Per  acre  of 
all  crops 

Per  acre 
of  cane 

Per  ton  of 
cane  sold 

Dollars 

Dollars 

Dollars 

Dollars 

Farm  Receipts: 

3,951 

48.18 

103 

97 

5.43 

415 

5.06 

10 

92 

.57 

77 

.94 

2 

03 

.11 

Other  income  

169 

2.06 

4 

45 

.23 

4,612 

56.24 

121 

37 

6.34 

Farm  Expenses: 

1,681 

20.50 

44 

24 

2.31 

Unpaid  laborf  

271 

3.30 

7 

13 

.37 

192 

2.34 

5 

05 

.26 

Feeds,  seeds,  and  plants  

112 

1.37 

2 

95 

.15 

Machinery  and  building  costs  

413 

5.04 

10 

87 

.57 

Land  rent1  

429 

5.23 

11 

29 

.59 

487 

5.94 

12 

81 

.67 

593 

7.23 

15 

60 

.82 

4,178 

50.95 

109 

94 

5.74 

Income: 

Labor  income  

434 

5.29 

11 

42 

.60 

Value  of  farm  privileges  

527 

6.43 

13 

87 

.72 

Labor  earnings  

961 

11.72 

25 

29 

1.32 

717 

8.74 

18 

87 

.98 

Return  to  capital  

204 

2.49 

5 

37 

.28 

2 

9,740 
82 
38 
728 

119 
1 

256 

13 

9 

19 

*Total  receipts  from  cane  sold,  including  government  payments. 

fValue  of  unpaid  family  labor  at  the  going  wage  rate,  not  including  the  labor  of  the  farm  operator. 
*  Includes  land  rent  at  actual  cost  and  interest  on  owned  investment  at  5  per  cent  of  the  value  of  the 
depreciated  assets. 
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in  Table  3.  These  data  are  computed  on  the  basis  of  a  simple  average  of 
the  results  for  each  year  studied.  A  simple  average  was  used  because  the 
number  of  farms  studied  varied  from  more  than  500  in  some  years  to 
110  in  others;  thus  a  weighted  average  would  overemphasize  the  results 
of  the  years  in  which  a  relatively  large  number  of  records  were  obtained. 

For  the  entire  period,  the  farms  studied  had  an  average  annual 
volume  of  business  of  82  acres  in  all  crops,  38  acres  in  sugar  cane,  728 
tons  of  cane  sold  per  year,  and  a  capital  investment  of  $9,740  per  farm. 
They  obtained  an  8-year  average  sugar  cane  yield  of  19  tons  per  acre 
and  had  an  average  capital  investment  of  $13  per  ton  of  cane  sold. 

During  the  1938-1945  period,  these  family-type  sugar  cane  farmers 
produced  sugar  cane  at  an  average  cost  of  $110  per  acre,  or  $5.74  per 
ton  of  cane  sold,  not  including  the  value  of  the  unpaid  labor  of  the  farm 
operator  as  a  cost.  Of  the  total  expenses,  47  per  cent  was  made  up  of 
direct  labor  costs,  22  per  cent  for  rent  and  interest,  and  31  per  cent  for 
all  other  costs. 

The  average  annual  gross  income  for  the  period  amounted  to  $121 
per  acre,  or  $6.34  per  ton  of  cane  sold.  Of  this  amount,  $5.43  per  ton, 
or  86  per  cent,  was  income  from  sugar  cane  and  the  remaining  14  per 
cent  was  income  from  other  farm  products. 

The  labor  income,  or  the  amount  of  cash  remaining  to  pay  the  farm 
operator  for  his  year's  work  on  the  farm,  averaged  $434  per  farm,  $11 
per  acre  of  cane  produced,  or  $0.60  per  ton  of  cane  sold.  In  addition, 
these  farmers  received  an  average  of  $527  per  year,  or  $0.72  per  ton  of 
cane  sold,  in  the  form  of  the  non-cash  value  of  the  farm  perquisites  or 
privileges  produced  by  the  farm  and  used  by  the  farm  family,  making 
total  annual  labor  earnings  for  the  period  $961  per  farm,  or  $1.32  per 
ton  of  cane  sold. 

If  the  records  are  adjusted  according  to  the  usual  accounting 
methods  used  by  business  firms  in  which  all  labor  is  included  as  a 
cost  and  the  value  of  a  farmer's  own  labor  added  in  order  to  obtain  a 
net  income  representing  the  return  to  the  capital  investment,  the  result 
is  an  average  return  to  capital  of  $204  per  year  on  the  capital  investment 
of  about  $10,000,  or  an  average  annual  return  of  2  per  cent. 

These  facts  indicate  that  in  Louisiana  the  family-type  sugar  cane 
farmers  who  remained  in  production  throughout  the  war  years  did  not 
operate  at  a  loss  but  did  operate  at  a  monthly  earnings  level  of  $80  per 
month,  including  both  cash  and  non-cash  items  of  income,  which  proba- 
bly is  considerably  less  than  that  earned  by  their  neighbors  who  left 
their  farms  and  went  to  work  for  wartime  industries.  On  the  other  hand, 
these  producers  did  have,  and  still  have,  a  fairly  stable  job.  They  have 
maintained  their  capital  investments  and  they  have  had,  and  still  have, 
more  freedom  of  action  and  greater  security  than  their  neighbors  who 
left  the  farm. 
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ORGANIZATION  AND  OPERATION  OF  FAMILY-TYPE 

SUGAR  CANE  FARMS 


In  order  to  interpret  and  use  the  cost  and  return  data  in  the  most 
efficient  manner,  it  is  necessary  that  a  background  be  obtained  of  the 
essential  physical  and  economic  factors  relative  to  the  farm  organization 
and  operation  of  the  farms  studied.  This  series  of  annual  studies  of  fam- 
ily-type sugar  cane  producers  in  Louisiana  from  1938  to  1945  has  made 
possible  the  collection  of  much  additional  information  on  sugar  cane 
farming  in  the  region  other  than  the  usual  cost  and  return  data.  Some  of 
the  more  important  of  this  related  information  follows. 

Tenure  and  Color 

In  1938,  the  first  year  of  the  series,  33  per  cent  of  the  farmers  sur- 
veyed owned  all  the  land  they  operated;  31  per  cent  operated  as  part- 
owners  and  renters,  farming  the  place  on  which  they  lived  and  renting 
additional  land;  16  per  cent  rented  their  farms  for  a  stipulated  cash  sum 
agreed  on  between  the  landlord  and  tenant  at  the  beginning  of  the  grow- 
ing season;  and  the  remaining  20  per  cent  rented  their  farms  on  a  share 
basis.  The  most  usual  share  arrangement  was  for  the  farm  operator  to 
pay  one-fourth  of  the  cane,  corn,  and  cotton  crop  for  the  use  of  the 
entire  farm,  including  a  house  in  which  to  live,  for  the  year. 

During  the  period  of  time  covered  by  these  annual  studies,  there 
were  no  important  changes  in  the  relative  tenure  of  the  farmers  studied. 
In  1945,  the  most  recent  year  studied,  of  the  507  farmers  surveyed, 
44  per  cent  were  full  owners,  13  per  cent  were  part  owners  and  renters, 
21  per  cent  were  cash  renters,  and  22  per  cent  were  share  renters  (Appen- 
dix Table  V) .  The  most  significant  change  noted  during  this  8-year  per- 
iod was  the  gradual  shift  toward  more  full  owners  and  fewer  part  owners 
and  renters. 

There  were  no  significant  changes  in  the  relative  number  studied 
in  each  color  group.  In  1938  and  in  1945,  approximately  85  per  cent  of 
the  family-type  farmers  interviewed  were  white  operators  and  15  per  cent 
were  Negro  farmers. 

Capital  Investment 

Total  capital  investment  of  owner-operated  family-type  sugar  cane 
farms  in  the  Louisiana  area  averaged  $12,000  per  farm  in  1942  but  in- 
creased to  more  than  $17,000  per  farm  in  1945  (Appendix  Table  VII). 
This  40  per  cent  increase  in  the  capital  investment  needed  to  operate 
approximately  the  same  size  farm  with  the  same  amounts  and  types  of 
enterprises  was  due  to  increased  land  values  and  increased  building  costs 
during  the  war  years.  The  average  investment  in  livestock,  other  equip- 
ment, and  tractors  also  increased  slightly  during  this  period  because  of 
increased  costs  for  these  items.  In  1945,  of  the  total  investment  on  owner 
operated  farms,  53  per  cent  was  in  land,  25  per  cent  for  buildings,  8  per 
cent  for  livestock,  and  14  per  cent  for  machinery  and  equipment. 
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Even  the  tenant  farmers  needed  some  capital  to  operate  a  sugar 
cane  farm.  In  1942,  the  average  investment  per  tenant  farm  amounted  to 
about  $1,200  per  farm,  with  63  per  cent  of  this  total  invested  in  live- 
stock, mostly  workstock,  and  37  per  cent  in  machinery  and  equipment. 
By  1945,  the  total  investment  per  tenant  farm  had  increased  to  almost 
$2,500  per  farm,  with  most  of  the  increase  being  in  investments  in  ma- 
chinery and  equipment. 

Number  and  Type  of  Livestock  and  Equipment  Items 

A  detailed  summary  of  the  average  number  of  livestock  and  number 
of  important  items  of  machinery  and  equipment  per  farm  in  1942,  which 
is  the  year  most  representative  of  average  conditions  for  the  entire  per- 
iod, 1938-45,  is  shown  in  Appendix  Table  VI.  These  facts  indicate  that 
the  family-type  sugar  cane  farms  in  the  area  were  typically  4-mule  farms, 
with  one-fourth  of  the  farmers  owning  a  tractor,  one-third  of  them 
owning  a  farm  truck,  and  two-thirds  of  these  farmers  operating  an  auto- 
mobile for  farm  and  personal  use. 

Three-fourths  of  the  farmers  studied  kept  dairy  cows  on  their  farms 
for  the  production  of  milk  for  farm  use,  with  an  average  of  4  dairy  cows 
per  farm  on  these  farms.  About  90  per  cent  of  the  farm  operators  had 
hogs  and  chickens  for  home  consumption  purposes,  with  an  average  of  7 
hogs  per  farm  and  82  chickens. 

The  only  items  of  equipment  that  were  inventoried  on  every  farm 
surveyed  were  single  plows,  with  an  average  of  3  per  farm;  spike-tooth 
harrows,  averaging  2  per  farm;  wagons  to  the  extent  of  2  per  farm;  and 
in  addition,  6  hand  hoes,  11  cane  knives,  and  4  sets  of  work  gears  per 
farm.  With  these  items  of  equipment — a  plow,  a  harrow,  hoes,  a  wagon, 
cane  knives  to  cut  the  cane  and  wagons  to  haul  the  crop  to  the  derrick, 
and  a  team  of  workstock  plus  work  gears — it  is  possible  to  plant,  grow, 
and  harvest  sugar  cane,  and  some  of  the  farmers  studied  produced  the 
crop  with  just  these  items. 

Many  of  the  producers,  however,  had  additional  items  of  equipment. 
Most  of  them  had  walking  cultivators  and  more  than  one-half  of  those 
surveyed  had  middle  busters,  mowing  machines,  planters,  riding  culti- 
vators, and  cane  shavers.  The  average  depreciated  value  per  unit  of 
equipment  for  these  items  and  all  other  machinery  and  equipment  found 
on  the  farms  studied  is  shown  in  Appendix  Table  VI  also. 

Workstock  Use  and  Costs 

The  average  mule  on  the  family-type  sugar  cane  farm  worked  about 
1,000  hours  per  year,  cost  $150  at  the  age  of  three  or  four  years,  broken 
for  field  work,  and  had  an  average  useful  life  on  the  farm  of  8  years 
after  the  purchase  date.  In  the  1938-41  pre-war  period,  mule  work  cost 
family- type  sugar  cane  farmers  an  average  of  14  cents  per  hour,  but  in- 
creased to  16  cents  in  1942,  20  cents  in  1943,  24  cents  in  1944,  and  26 
cents  per  hour  in  1945  (Appendix  Table  VIII) .  The  most  important 
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factors  causing  this  increase  of  almost  100  per  cent  in  workstock  costs 
from  1938  to  1945  were  the  increased  prices  of  grain  and  hay  for  feed, 
which  more  than  doubled  from  1941  to  1945,  and  the  increased  costs  for 
man  labor  required  for  the  care  and  maintenance  of  the  workstock.  In 
1945,  the  most  recent  year  for  which  such  costs  are  available,  grain  costs 
comprised  50  per  cent  of  total  workstock  expenses;  hay  costs  were  21  per 
cent;  labor  costs,  12  per  cent;  and  all  other  expenses,  including  deprecia- 
tion, interest,  shoeing,  veterinary  fees,  use  of  buildings,  and  harness  ex- 
penses, were  17  per  cent  of  the  total. 

Tractor,  Track,  and  Auto  Use  and  Costs 

Of  the  500  family-type  sugar  cane  producers  studied  in  1938,  85  had 
tractors  for  use  on  the  farm;  of  the  507  farms  surveyed  in  1945,  176  had 
tractors.  In  1938,  17  per  cent  of  the  farms  reported  tractors  and  the  rela- 
tive number  increased  to  35  per  cent  in  1945.  In  1938,  the  tractors  on 
these  farms  were  used  an  average  of  82  nine-hour  days  per  year,  as  com- 
pared with  103  days  in  1940,  149  days  in  1942,  and  179  days  in  1945. 
These  facts  indicate  that  not  only  has  the  number  of  tractors  on  family- 
type  sugar  cane  farms  doubled  from  1938  to  1945,  but  also  the  relative 
use  per  tractor  has  increased  by  about  100  per  cent  during  the  same 
period. 

Because  of  the  increased  use  made  of  the  available  tractor  power  on 
these  farms,  the  total  cost  per  hour  of  tractor  use  did  not  increase  during 
the  1938-45  period,  even  though  costs  per  unit  for  most  items  of  tractor 
expense  did  increase.  In  1938,  the  average  cost  per  hour  of  use  was  61 
cents  as  compared  with  55  cents  in  1940,  45  cents  in  1942,  and  55  cents  in 
1945  (Appendix  Table  IX)  .  Operating  costs,  including  all  fuel  and 
repairs,  accounted  for  from  55  to  60  per  cent  of  total  tractor  costs,  and 
overhead  expenses,  including  depreciation  and  interest,  varied  from  40  to 
45  per  cent  of  the  total.  Operating  costs  per  day  of  use  remained  about 
the  same  throughout  the  1938-45  period,  but  overhead  costs  decreased  be- 
cause of  the  increased  use  of  the  machines  during  the  latter  years  of 
the  period. 

In  1938,  15  per  cent  of  these  sugar  cane  producers  owned  trucks  for 
farm  use,  and  the  relative  number  of  trucks  increased  to  24  per  cent  by 
1945.  Most  of  these  trucks  were  small  one-half-ton  to  one-ton  trucks,  usu- 
ally purchased  on  used-car  lots,  and  used  on  the  farms  for  general  farm 
work  such  as  hauling  feed,  supplies,  and  labor,  and  in  some  cases  cane 
from  the  field  to  the  derrick.  The  trucks  studied  were  used  to  the  extent 
of  about  6,000  miles  per  year  and  were  valued  at  from  $361  per  truck  in 
1938  to  $679  in  1945  (Appendix  Table  X). 

Truck  costs  varied  from  less  than  6  cents  per  mile  in  1938  to  about 
8J  cents  per  mile  in  1945.  In  this  case,  operating  costs,  primarily  in- 
creased expenses  for  tires  and  repairs  during  the  war  years,  were  the 
major  reasons  for  the  advance  in  total  costs  per  mile.  Overhead  costs 
varied  for  different  years  of  the  period  but  were  about  the  same  in  1945 
as  in  1938. 
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About  one-half  of  the  farmers  interviewed  owned  automobiles,  which 
they  operated  for  both  farm  and  personal  uses.  The  relative  number  of 
such  cars,  however,  actually  decreased  from  1938  to  1945;  56  per  cent 
had  automobiles  in  1938  as  compared  with  50  per  cent  in  1945.  These 
cars,  as  in  the  case  of  the  farm  trucks,  usually  were  purchased  at  used- 
car  lots,  and  during  the  war  years  the  price  of  used  cars  increased  to  the 
extent  that  some  of  the  producers  were  not  able  to  purchase  replacements. 
The  cars  studied  were  driven  from  6  to  7  thousand  miles  per  year,  were 
valued  at  from  $380  per  car  in  1938  to  $548  in  1945,  and  were  used  for 
farm  purposes  to  the  extent  of  55  per  cent  of  the  total  mileage  in  1938 
and  62  per  cent  in  1945  (Appendix  Table  XI) . 

Total  costs  per  mile  varied  from  about  3  cents  in  1938  to  5  J  cents 
in  1945.  Both  operating  and  overhead  costs  per  mile  increased  during 
the  1938-45  period,  with  operating  costs  increasing  about  100  per  cent 
owing  to  increased  repairs  and  tires  for  such  used  cars  and  overhead  costs 
about  50  per  cent  because  of  higher  depreciation  and  interest  rates  on 
the  increased  value  per  car. 

Man  Labor  and  Workstock  Requirements 

Along  with  the  financial  and  physical  data  collected  from  family- 
type  sugar  cane  farmers  for  the  1938-45  period,  information  relative  to 
the  actual  hours  of  man  labor  and  workstock  used  to  produce  sugar  cane 
also  was  obtained.  Since  less  than  one-fourth  of  the  farmers  interviewed 
for  the  entire  period  used  tractors  in  the  production  of  sugar  cane,  and 
even  on  the  farms  with  tractors  much  of  the  power  work  was  still  done 
with  mules,  the  typical  family-type  sugar  cane  farm  can  be  considered 
primarily  as  a  man  and  mule  operation,  and  the  labor  requirement 
data  are  presented  on  this  basis. 

On  any  farm,  the  amount  of  mule  work  and  man  labor  required  to 
produce  a  crop  varies  widely  from  year  to  year,  depending  on  the  condi- 
tion of  the  fields,  the  quality  of  the  hired  labor,  weather  conditions, 
degree  of  grass  and  weed  infestation,  the  yield  per  acre,  and  many  other 
similar  factors.  Because  of  these  reasons,  any  labor  requirement  data 
cannot  be  considered  completely  accurate  indicators  of  the  exact  labor 
requirements  on  a  specific  individual  farm  but,  if  assembled  from  the 
experience  of  a  large  group  of  farmers  over  a  period  of  five  or  more 
years,  can  be  considered  to  be  a  fairly  reliable  guide  to  measure  general 
labor  requirements  from  area  to  area  or  for  different  groups  of  farms  in 
an  area. 

On  the  farms  studied,  the  average  man  labor  requirements  for  plant- 
ing, growing,  and  harvesting  one  acre  of  sugar  cane  amounted  to  184 
hours  for  the  1938-45  period;  about  100  mule  hours  were  needed  per  acre 
(Appendix  Table  XII) .  Since  the  usual  cropping  system  provided  for 
cutting  one  plant  cane  crop  and  one  stubble  crop  of  sugar  cane  from  each 
acre  planted,  these  total  requirements  include  the  planting  labor  for 
one-half  acre.  Also,  the  harvesting  labor  represents  the  amount  required 
when  an  average  yield  of  20  tons  per  acre  is  obtained;  this  item  tends  to 
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vary  directly  with  the  average  yield  harvested.  Of  the  total  labor  require- 
ments, 9  per  cent  were  for  planting  operations,  39  per  cent  for  all  growing 
work,  and  52  per  cent  were  for  harvesting  the  crop. 

A  detailed  breakdown  of  the  individual  farm  operations  involved  in 
planting,  growing,  and  harvesting  an  acre  of  sugar  cane  as  done  on  the 
family-type  farms  studied  is  presented  in  Appendix  Tables  XIII  and 
XIV. 

FACTORS  AFFECTING  NET  RETURNS  ON  FAMILY-TYPE 
FARMS  IN  THE  LOUISIANA  SUGAR  CANE  AREA 

The  unit  costs  and  returns  and  the  profits  or  losses  per  farm  from 
the  operation  of  family-type  sugar  cane  farms  in  Louisiana  are  affected 
by  a  great  number  of  different  factors,  some  under  the  control  of  the 
management  and  many  beyond  the  control  of  the  individual  operators. 
In  this  area,  the  major  factors  determining  the  relative  costs  and  returns 
per  farm  from  year  to  year  are  indicated  to  be  the  annual  variations  in 
the  size  of  the  crop,  which  are  the  result  of  weather  conditions  during 
the  growing  season;  the  kind  of  prevailing  weather  during  the  harvesting 
season  and  the  presence  or  absence  of  damaging  frosts;  the  sucrose  con- 
tent per  ton  of  cane  harvested,  which  is  determined  in  the  short  run  by 
the  weather;  and  the  price  received  for  sugar  cane,  which  is  based  on 
the  usual  cane-purchase  contract  according  to  the  price  of  raw  sugar. 
The  favorable  or  unfavorable  effect  of  the  first  three  of  these  four  im- 
portant factors  is  dependent,  in  any  one  year,  on  the  weather,  which  is 
not  predictable.  The  favorable  or  unfavorable  effect  of  the  last  factor,  the 
price  of  sugar  cane,  is  dependent  on  raw  sugar  prices  which  are  estab- 
lished at  national  and  international  levels. 

In  any  given  year  under  the  same  climatic  conditions  and  the  same 
price  structure,  however,  there  are  still  variations  from  farm  to  farm  in 
costs,  returns,  and  net  profits;  thus,  there  are  still  other  reasons  for  varia- 
tions in  returns  in  addition  to  the  major  ones  listed  previously.  These 
factors  causing  one  producer  to  have  lower  costs  and  higher  returns  than 
another  in  the  same  area  and  in  the  same  year  are  both  physical  and 
economic  in  character.  The  physical  factors  include  selection  of  varieties; 
disease  and  insect  control;  methods  of  planting,  cultivating,  fertilizing, 
and  harvesting;  and  many  others.  The  economic  factors  include  the  wide 
range  of  managerial  operations  and  decisions  during  the  operation  of  a 
farm. 

Numerous  studies  and  observations  have  shown  that  the  first  rule 
of  success  in  sugar  cane  production,  or  in  any  other  type  of  farming,  is 
to  know  the  common  farm  practices  and  methods  of  the  region.  This  is 
the  reason  why  one  frequently  observes  successful  farmers  who  have  no 
education,  business  experience,  or  other  special  training  other  than  their 
years  of  experience  on  the  farm.  Also,  many  examples  can  be  pointed  out 
of  well-trained  educated  business  men  or  farmers  from  other  areas  who 
started  off  in  sugar  cane  farming  and  made  a  dismal  failure  because  of 
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this  lack  of  experience  or  knowledge  of  the  common  farm  practices  of 
the  area.  Thus,  the  first  step  towards  success  in  sugar  cane  farming  on  a 
family-type  unit  is  to  know,  and  be  able  to  do  well,  all  the  practical  jobs 
connected  with  the  growing  and  harvesting  of  sugar  cane.  It  is  the  con- 
clusion of  most  farm  management  specialists  that  if  a  prospective  farmer 
does  not  have  that  experience  in  the  area  in  which  he  intends  to  farm, 
then  he  will  be  better  off  in  the  long  run  to  go  to  work  for  a  successful 
producer  in  the  area  who  knows  his  job  and  to  learn  from  him  for  a 
few  years  while  doing  the  job  rather  than  to  start  out  on  his  own  imme- 
diately and  take  the  chance  of  losing  everything. 

A  second  important  rule  of  success  in  farming  is  to  know  the  scientif- 
ic principles  of  crop  and  livestock  production  and  especially  the  detailed 
peculiarities  of  the  production  of  a  specialized  crop  such  as  sugar  cane. 
Many  successful  sugar  cane  farmers  have  gained  this  "know-how"  the 
hard  way,  through  trial  and  error,  observation  of  others,  a  thorough 
study  of  all  available  literature  on  the  subject,  and  day-by-day  study  of 
their  special  problems.  Regardless  of  the  source  of  the  facts  on  scientific 
principles  of  crop  and  livestock  production,  sugar  cane  farming  is  a 
business  and  may  become  a  very  expensive  hobby  if  the  farmer  does  not 
know  what  he  is  doing,  why  he  is  doing  it,  and  why  he  is  not  trying  out 
some  other  way.  If  in  doubt  about  some  special  practice,  he  should  look 
around  and  see  what  the  great  majority  of  the  neighbors  are  doing,  and 
do  likewise.  The  conservative  procedure  to  follow  is  to  allow  the  other* 
fellow  who  has  money  enough  to  gamble  to  do  the  experimenting  or  let 
the  agricultural  experiment  station  do  it;  then  when  the  practice  is 
proved,  adopt  it. 

A  third  important  rule  leading  towards  success  in  sugar  cane  farming 
on  family-type  units  is  to  know  and  use  the  business  principles  in  accord- 
ance with  which  the  common  farm  practices  and  scientific  principles 
should  be  applied.  These  are  the  so-called  farm  management  principles 
and  were  not  important  in  the  days  when  each  farm  was  a  self-sufficient 
unit  producing  all  that  was  needed  for  a  livelihood  and  selling  very 
little,  but  have  become  more  and  more  important  since  farming  has 
become  specialized  and  more  of  a  business  rather  than  a  way  of  life.  Since 
this  series  of  studies  has  been  limited  to  a  statistical  analysis  of  the  finan- 
cial results  of  the  operation  of  family-type  sugar  cane  farms,  a  study  of 
the  effect  of  the  applications  of  these  different  business  principles  on 
costs  and  returns  has  been  made  but  no  attempt  was  made  to  study  the 
physical  and  internal-management  problems  of  the  family-type  sugar 
cane  farmers  involved  in  the  first  two  rules  of  success  as  listed,  although 
it  is  recognized  that  differences  do  exist  and  that  these  variations  cause 
much  of  the  final  difference  in  returns. 

The  economic  factors  that  were  found  to  be  important  in  affecting 
costs  and  returns,  as  determined  from  the  statistical  analysis  of  the  family- 
type  sugar  cane  farms  surveyed  from  1938  to  1945,  are  size  of  farm,  yield 
per  acre,  the  balance  of  the  farm  business,  and  efficiency  in  the  use  of 
labor. 
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Size  of  Farm 

The  average  size  of  the  family-type  sugar  cane  farm  in  Louisiana  is 
about  100  acres,  with  from  35  to  40  acres  in  sugar  cane,  35  acres  in  other 
crops,  mostly  corn,  10  acres  in  pasture,  and  the  remainder  in  woods  and 
drainage  ditches.  The  typical  farm  of  this  size  usually  is  operated  with 
two  or  three  teams  of  mules  or  one  to  two  teams  of  mules  and  a  tractor 
and  has  about  $2,000  invested  in  horse-drawn  and/or  tractor  equipment. 

All  of  the  farms,  however,  are  not  of  this  typical  or  average  size. 
Many  of  the  family-type  sugar  cane  farms  in  the  area  had  only  15  to  30 
acres  of  cropland,  with  from  2  to  10  acres  in  sugar  cane,  while  others 
were  as  large  as  300  acres  in  total  land,  with  from  100  to  150  acres  in 
sugar  cane. 

Within  the  limits  of  the  size  of  the  family-type  farms  studied,  the 
larger  the  size  of  the  farm  business  as  measured  in  terms  of  the  acreage 
in  all  crops  or  the  acreage  of  sugar  cane,  the  lower  were  the  costs  of 
producing  sugar  cane,  and  the  greater  were  the  profits  from  the  entire 
farm  business  (Appendix  Table  XVI)  .  This  general  relationship  has 
held  true  in  all  of  the  years  in  which  these  records  have  been  analyzed 
from  1938  to  date,  with  the  exception  of  1940.  The  year  1940  was  one 
of  the  most  disastrous  years  in  the  recent  history  of  the  Louisiana  sugar 
cane  area  owing  to  weather  conditions  that  caused  yields  to  be  only  about 
two-thirds  of  normal;  in  such  a  year,  the  larger  the  size  of  the  farm,  the 
greater  are  the  losses. 

In  1944,  for  instance,  the  group  of  relatively  small  producers  having 
an  average  of  10  acres  in  sugar  cane  made  average  labor  earnings  of  $945 
for  the  year's  work;  the  medium-sized  group,  with  33  acres  in  cane,  had 
average  labor  earnings  of  $1,231;  while  the  large-sized  group,  with  108 
acres  in  cane  per  farm,  made  labor  earnings  of  $3,653.  Thus,  the  produc- 
ers on  small  farms  earned  about  $75  per  month,  those  on  medium-sized 
units  made  $120  per  month,  while  those  on  fairly  large  farms  made  $300 
per  month.  Similar  relations  of  size  to  returns  occurred  in  most  of  the 
other  years  studied. 

A  more  detailed  study  of  the  data  indicates  that  the  relatively  large 
family-type  producers  obtained  lower  costs  and  higher  returns  per  unit 
and  per  farm  because  of  the  larger  volume  of  business  and  because  of 
the  higher  efficiency  obtained  in  the  use  of  labor;  they  produced  and 
harvested  larger  acreages  and  greater  tonnages  per  man,  and  had  lower 
costs  per  unit  for  workstock  and  machinery  because  of  full  utilization  of 
these  items. 

These  facts  lead  to  the  conclusion  that  under  Louisiana  conditions,  a 
size  of  farm  of  about  100  acres  in  crops  of  which  50  acres  are  sugar  cane 
is  needed  to  maintain  an  efficient  family-type  sugar  cane  farm. 

Yield  Per  Acre 

Farm  management  studies  throughout  the  United  States  have  shown 
that  within  the  actual  practices  of  farmers,  the  higher  the  crop  yields, 
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the  higher  are  the  returns  from  farming.  Farms  with  high  yields  pay 
higher  returns  in  depression  periods  as  well  as  in  normal  or  favorable 
years.  Also,  good  yields  of  crops  and  high  production  rates  for  animals 
are  the  most  important  factors  in  obtaining  low  costs  of  production. 
Farmers  with  high  production  rates  have  lower  costs  per  unit  and  make 
higher  returns  per  hour  of  labor  than  farmers  with  lower  production 
efficiency. 

This  genera!  relationship  holds  true  for  sugar  cane  production  on 
family-type  units  and  is  probably  the  most  important  factor  determining 
the  success  or  failure  of  a  sugar  cane  producer.  In  1944,  for  instance,  the 
group  of  farms  that  had  below  average  cane  yields,  making  16  tons  per 
acre,  had  labor  earnings  for  the  year  amounting  to  $927  as  compared  with 
$2,594  for  the  group  that  had  average  yields  of  29  tons  per  acre.  In  1940, 
when  most  farms  incurred  losses,  the  only  group  to  show  a  net  profit  for 
the  year  were  the  farms  with  above  average  cane  yields  (Appendix  Table 
XVII) .  In  1938,  the  small  farms  with  low  yields  had  a  cost  per  ton  of 
cane  sold  about  twice  as  high  as  the  relatively  large  family-type  units 
with  high  yields,  indicating  that  the  combined  effect  of  high  yields  with 
a  large  size  of  business  resulted  in  lower  costs  and  higher  returns  than 
either  factor  alone.  Similar  relationships  have  occurred  in  all  the  years 
in  which  this  series  of  studies  has  been  conducted. 

Since  the  yield  of  cane  is  one  of  the  most  important  factors  deter- 
mining costs,  all  things  that  tend  to  increase  yields  at  a  reasonable  cost 
should  be  given  special  consideration.  These  Louisiana  studies  indicate 
that  in  a  normal  season,  the  farmer  who  does  not  average  a  20-ton  yield 
on  his  entire  acreage  is  also  the  one  who  does  not  make  a  profit  on  the 
enterprise.  The  only  conclusion  that  can  be  reached  is  that  the  sugar 
cane  producer  who  plans  to  remain  a  cane  grower  for  any  length  of 
time  must  develop  all  possible  ways  of  increasing  his  yields  if  he  expects 
to  remain  solvent. 

The  Balance  of  the  Farm  Business 

There  are  very  few  cases  in  agriculture  where  one  product  pays 
well  enough  to  justify  complete  dependence  on  it  and  to  justify  idleness 
part  of  the  year.  In  the  Southern  States,  especially,  the  more  profitable 
family-type  farms  are  those  which  have  a  diversified  farm  business  with 
a  combination  of  both  crop  and  livestock  enterprises.  Unfortunately, 
however,  there  is  no  single  combination  of  enterprises  which  will  fit  all 
individual  farms  within  an  area.  Thus,  the  exact  combination  or  ar- 
rangement of  enterprises  is  an  individual  problem  in  each  area  and  for 
each  farmer. 

The  Louisiana  sugar  cane  area  appears  fairly  well  adapted  from 
the  standpoint  of  climatic  and  soil  conditions  to  the  production  of  a 
large  number  of  different  farm  products.  Because  of  the  lack  of  market 
outlets  for  a  large  volume  of  certain  truck  crops  and  the  lack  of  low- 
cost  pasture  lands  essential  to  the  production  of  certain  commodities 
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such  as  beef,  however,  there  appear  to  be  very  few  enterprises  that  can 
be  used  to  supplement  sugar  cane  production.  Nevertheless,  the  possi- 
bilities for  diversification  in  this  area  do  exist  and  in  some  cases  are 
indicated  to  be  profitable. 

These  studies  from  1938  to  1945  show  that  on  the  fairly  large  fam- 
ily-type sugar  cane  farms  where  yields  of  sugar  cane  were  average  or 
above,  the  larger  the  percentage  of  the  total  acreage  planted  to  sugar 
cane  and  the  smaller  the  dependence  on  other  sources  of  income,  the 
lower  were  the  costs  for  producing  cane  and  the  greater  were  the  total 
profits  from  the  entire  farm  business  (Appendix  Table  XVIII)  .  The 
larger  of  these  farms,  averaging  from  50  to  150  acres  in  sugar  cane  per 
farm,  were  efficient  enough  in  the  production  of  sugar  cane  so  that  the 
more  they  specialized  in  sugar  cane  alone,  the  more  they  made. 

For  the  many  smaller  family- type  farms,  however,  a  different  result 
is  indicated.  For  such  farms,  averaging  from  2  to  15  acres  in  sugar  cane 
and  from  10  to  30  acres  in  all  crops,  the  results  for  each  year  studied 
in  the  1938-45  period  show  that  the  producers  in  this  size  group  who 
specialized  in  sugar  cane  production  alone  made  lower  total  returns 
from  the  year's  work  than  did  those  who  had  other  crop  enterprises  in 
addition  to  sugar  cane  and  corn. 

In  the  northern  part  of  the  sugar  cane  belt  the  enterprises  that  ap- 
peared to  be  best  suited  for  combining  with  the  cane  crop  on  these  small 
farms  were  onions,  Irish  potatoes,  and  cotton.  In  the  eastern  part  of 
the  area,  strawberries,  shallots,  and  early  snap  beans  were  planted  most 
frequently  with  success  in  most  years  by  the  small  growers.  In  the  cen- 
tral part  of  the  cane  belt,  shallots  and  early  Irish  potatoes  supplied  addi- 
tional income  for  the  small  growers,  while  in  the  western  area,  sweet 
potatoes,  rice,  and  canning  crops  such  as  okra,  snap  beans,  and  pepper 
appeared  to  be  supplementary  enterprises  to  sugar  cane  on  the  small 
family-type  farms. 

Efficiency  in  the  Use  of  Labor 

Good  labor  efficiency  increases  farm  returns  in  all  areas.  Labor  effi- 
ciency refers  to  the  amount  of  productive  work  accomplished  per  man 
working  on  the  farm;  in  general,  the  more  work  accomplished  per  man, 
the  greater  are  the  farm  profits.  Efficiency  in  the  use  of  man  labor  is 
especially  important  in  periods  of  high  prices  or  in  areas  of  high  labor 
costs.  Large  farms  with  poor  labor  efficiency  are  usually  among  the  least 
profitable  units.  The  advantages  obtained  by  a  large  size  business  can 
be  maintained  only  by  efficient  use  of  all  available  labor. 

On  the  farms  studied,  there  appeared  to  be  a  wide  variation  in  the 
amount  of  productive  work  accomplished  per  man.  The  least  efficient 
group  produced  sugar  cane  at  the  rate  of  from  4  to  6  acres  per  man, 
those  of  medium  efficiency  had  rates  of  accomplishment  of  from  8  to  10 
acres  per  man,  while  the  most  efficient  producers  from  the  standpoint  of 
labor  utilization  grew  and  harvested  cane  at  the  rate  of  from  16  to  24 
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acres  per  man.  In  all  the  years  studied,  the  average  labor  earnings  per 
farm  were  about  twice  as  high  for  the  group  with  medium  labor  efficiency 
as  compared  with  the  lowest  group  and  were  from  two  to  three  times  as 
high  for  the  group  with  the  most  efficient  use  of  labor  as  compared  with 
those  with  medium  efficiency  (Appendix  Table  XV) . 

From  the  point  of  view  of  labor  efficiency,  the  more  efficient  the 
use  of  labor  on  these  farms,  the  lower  were  the  costs  of  producing  sugar 
cane.  In  1942,  for  instance,  about  one-third  of  the  farms  studied  accom- 
plished productive  work  at  the  rate  of  less  than  275  days  per  man,  one- 
third  worked  at  the  rate  of  275  to  325  days,  and  one-third  accomplished 
more  than  325  days  of  productive  work  per  man  for  the  year.  The  first 
group  had  average  costs  of  $5.00  per  ton  of  cane  sold,  the  medium  group 
produced  cane  for  $4.19  per  ton,  and  the  high-efficiency  group  had  aver- 
age costs  of  $3.20  per  ton  of  cane  sold. 

These  studies  indicate  that  the  producers  who  obtained  the  highest 
labor  efficiency  were  those  who  had  relatively  large-sized  farms  so  that 
there  was  work  to  be  done  throughout  the  year,  those  who  organized  and 
planned  their  work  in  advance,  and  those  who  had  sufficient  machinery 
and  equipment  of  the  proper  type  and  size  to  do  each  job  in  the  most 
efficient  manner.  In  addition,  there  is  still  another  factor  associated  with 
labor  efficiency  which  cannot  be  measured  statistically  but  which  was  the 
cause  of  some  of  the  variations;  that  is  the  desire  and  the  inclination  to 
work. 

Relation  of  Superiority  in  Four  Important  Factors 
to  Net  Returns 

The  four  most  important  economic  factors  affecting  the  costs,  re- 
turns, and  net  profits  on  family-type  sugar  cane  farms  have  been  indi- 
cated to  be  the  size  of  the  farm,  the  yield  per  acre  of  sugar  cane,  the  rela- 
tive intensity  of  the  sugar  cane  enterprise,  and  the  degree  of  labor  effi- 
ciency achieved  by  the  farm  operators.  In  order  to  test  the  combined 
effect  of  all  of  these  factors  on  net  farm  returns,  the  records  for  the  1944 
season  were  arranged  in  five  groups:  those  that  were  below  average  in  all 
4  factors,  and  those  that  were   above  average  in  1,  2,  3,  or  all  4  of  the 


TABLE  4.    Relation  of  the  Combined  Effect  of  Superiority  in  Size,  Yield,  Inten- 
sity of  Cane  Enterprise,  and  Labor  Efficiency  to  Returns  from  Farm- 
ing, Louisiana  Family-Type  Sugar  Cane  Farms,  1944 


Number  of 
farms 

Average 
labor  income 
per  farm 

Number 

Dollars 

23 

71 

34 

401 

17 

649 

23 

910 

13 

4,642 
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major  points.  The  average  net  returns  for  each  of  these  five  groups  are 
presented  in  Table  4. 

The  producers  who  were  below  average  in  size  of  business,  yield  per 
acre,  diversity  of  business,  and  labor  efficiency  made  average  labor  in- 
comes of  $71  per  farm  in  1944;  since  1944  was  a  relatively  favorable  year, 
this  return  of  about  $6  per  month  was  very  low.  The  producers  who  were 
above  average  in  1  of  the  4  factors  had  an  average  labor  income  of  $401; 
those  who  were  superior  in  2  of  the  4  points  made  $649;  those  who  were 
better  than  average  in  3  of  the  4  points  had  an  average  labor  income  of 
$910;  while  those  who  were  superior  in  all  factors  made  $4,642  for  the 
year. 

These  facts  point  out  the  principle  that  farm  profits  depend  on  many 
factors  and  that  excellence  in  one  will  help  to  increase  returns,  but  a 
balance  of  efficiency  in  all  factors  is  needed  to  obtain  maximum  returns 
from  the  business. 

SUMMARY 

1.  Detailed  farm  management  and  cost  studies  of  the  operation  of 
family-type  sugar  cane  farms  in  Louisiana  have  been  conducted  by  the 
Department  of  Agricultural  Economics  of  the  Louisiana  Agricultural  Ex- 
periment Station  for  most  of  the  years  since  1938.  This  report  summarizes 
the  results  of  this  series  of  studies  for  the  1938  to  1945  period. 

2.  Records  were  collected  from  approximately  500  farmers  in  1938, 
1940,  1942,  and  1945,  and  about  100  producers  in  1941,  1943,  and  1944. 
In  most  of  the  years  studied,  the  sample  represented  between  5  and  10 
per  cent  of  all  the  sugar  cane  farmers  in  the  area. 

3.  The  average  size  of  the  family-type  sugar  cane  farms  studied  for 
this  period  was  about  100  acres,  including  80  acres  in  cropland  of  which 
40  acres  were  planted  to  sugar  cane.  An  average  farm  of  this  size  required 
a  total  investment  in  land,  buildings,  workstock,  and  equipment  of  about 
$12,000. 

4.  Average  yields  per  acre  varied  from  a  high  point  of  23  tons  per 
acre  in  1943  and  1945  to  only  14  tons  per  acre  in  1940.  Yields  on  the 
farms  studied  were  slightly  higher  in  some  years  than  average  yields  for 
the  state  as  a  whole,  but  followed  the  same  general  trends. 

5.  The  average  labor  income,  or  cash  profit  from  sugar  cane  produc- 
tion to  pay  the  operator  for  his  labor,  varied  from  a  high  point  of  around 
$900  per  farm  in  1943  and  1944  .to  a  loss  of  more  than  $600  per  farm 
in  1940.  On  the  average,  these  family-type  sugar  cane  producers  lost 
money  in  two  of  the  six  years  studied  and  made  peak  earnings  of  from 
$800  to  $900  per  farm  in  three  of  the  six  years.  On  a  monthly  basis,  these 
farmers  made  peak  cash  earnings  of  $75  per  month  or  $3  per  working  day 
in  1943,  1944,  and  1945;  made  $43  per  month  in  1942,  but  lost  $7  per 
month  in  1938  and  $50  per  month  in  1940. 
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6.  The  net  cost  of  producing  a  ton  of  sugar  cane  varied  from  $3.78 
in  1938  to  $5.73  in  1945.  Adding  to  these  figures  the  value  of  the  farm- 
er's own  labor  to  obtain  a  net  cost  equivalent  to  the  net  cost  of  a  busi- 
ness concern,  the  result  was  an  average  cost  per  ton  varying  from  $4.29 
in  1938  to  $7.02  in  1945. 

7.  The  farmers  surveyed  lost  from  3  to  24  cents  per  hour  worked  in 
1938  and  1940  and  made  cash  returns  of  from  20  to  38  cents  per  hour  from 
1942  to  1945.  In  addition,  their  non-cash  farm  privileges  amounted  to 
from  12  to  30  cents  per  hour  worked  on  the  farm.  Thus,  their  total  re- 
turns, including  both  cash  and  non-cash  items,  varied  from  about  10 
cents  per  hour  in  1938  and  1940  to  40  to  68  cents  per  hour  during  the 
1942-45  period. 

8.  For  the  entire  period,  these  family-type  sugar  cane  farmers  pro- 
duced sugar  cane  at  an  average  cost  of  $110  per  acre,  or  $5.74  per  ton  of 
cane  sold,  not  including  the  value  of  the  unpaid  labor  of  the  farm  opera- 
tor as  a  cost.  Gross  income  for  the  period  amounted  to  $121  per  acre,  or 
$6.34  per  ton.  The  labor  income,  or  the  amount  of  cash  remaining  to 
pay  the  operator  for  his  year's  work  on  the  farm,  averaged  $434  per  farm, 
$11  per  acre  of  cane  produced,  or  $0.60  per  ton  of  cane  sold. 

9.  The  family-type  sugar  cane  farms  in  the  area  were  typically 
4-mule  farms,  with  one-fourth  of  the  farmers  owning  a  tractor,  one-third 
owning  a  farm  truck,  and  two-thirds  operating  an  automobile  for  farm 
and  personal  use. 

10.  Workstock  costs  on  the  farms  studied  varied  from  14  cents  per 
hour  in  the  1938-41  period  to  26  cents  per  hour  in  1945;  tractors  were  op- 
erated at  a  total  cost  of  61  cents  per  hour  in  1938  and  only  55  cents  in 
1945;  truck  expenses  varied  from  less  than  6  cents  per  mile  in  1938  to 
about  8 J  cents  in  1945;  while  automobile  costs  were  about  3  cents  per 
mile  in  1938  and  increased  to  5 J  cents  by  1945. 

11.  Average  man  labor  requirements  for  planting,  growing,  and  har- 
vesting one  acre  of  sugar  cane  amounted  to  184  hours  for  the  1938-45 
period.  Of  this  total,  9  per  cent  were  for  planting  operations,  39  per  cent 
for  all  growing  work,  and  52  per  cent  for  harvesting  the  crop. 

12.  The  financial  results  of  this  series  of  studies  of  family-type  sugar 
cane  farms  show  that  in  any  given  year  and  under  the  same  climatic  con- 
ditions and  the  same  price  structure,  there  are  still  variations  from  farm 
to  farm  in  costs,  returns,  and  net  profits.  The  major  economic  factors 
influencing  net  returns  were  found  to  be  the  size  of  the  farm,  the  yield 
of  cane  per  acre,  the  proportion  of  the  cropland  planted  to  cane,  and 
the  relative  efficiency  of  the  use  of  man  labor. 

13.  Within  the  limits  of  the  size  of  the  family-type  farms  studied, 
the  larger  the  size  of  the  farm  business,  the  lower  were  the  costs  of  pro- 
ducing sugar  cane  and  the  greater  were  the  profits  from  the  entire  farm 
business.  A  size  of  farm  of  about  100  acres  in  crops  of  which  50  acres  are 
in  sugar  cane  is  indicated  to  be  needed  to  maintain  the  most  efficient 
family-type  sugar  cane  farm. 
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14.  The  most  important  single  factor  influencing  the  financial  suc- 
cess of  the  farms  studied  was  the  yield  per  acre  of  sugar  cane.  In  all 
years  studied,  the  producers  obtaining  relatively  high  yields  had  lower 
costs  per  unit  and  higher  net  returns.  The  facts  indicate  that  in  a  normal 
season,  the  farmer  who  does  not  average  a  20-ton  yield  on  his  entire 
acreage  is  also  the  one  who  does  not  make  a  profit  on  the  enterprise. 

15.  The  larger  of  the  family-type  farms,  averaging  from  50  to  150 
acres  in  sugar  cane,  were  efficient  enough  in  the  production  of  cane  so* 
that  the  more  they  specialized  in  sugar  cane  alone,  the  more  they  made. 
The  smaller  family-type  farms,  with  from  2  to  15  acres  in  cane,  made 
greater  total  returns  for  the  year  when  they  diversified  their  farm  busi- 
nesses by  the  addition  of  other  cash  crop  enterprises  and  were  not  com- 
pletely dependent  on  the  sugar  cane  crop  for  all  cash  income. 

16.  Relatively  high  labor  efficiency  was  an  important  factor  in  in- 
creasing farm  returns.  The  producers  who  worked  at  the  rate  of  less  than 
275  days  per  year  made  much  lower  returns  than  those  who  accomplished 
productive  work  at  the  rate  of  more  than  325  days  per  year.  Labor  effi- 
ciency appeared  to  be  associated  with  the  size  of  the  farm  and  the  effi- 
ciency in  the  use  of  machinery  and  workstock. 
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APPENDIX 


TABLE  1.    Average  Costs  and  Returns  per  Farm  on  Family-T  ype  Sugar  Cane 
Farms  in  Louisiana,  1938-1945 


ITEM 

1938 

1940 

1942 

1943 

1944 

1945 

±  CUUl                 JJ  La  • 

Dollars 

3,075 
332 
81 

Dollars 

1,689 
234 
96 
164 

Dollars 

3,169 
399 
80 
163 

Dollars 

5,407 
246 
70 
209 

Dollars 

5,524 
662 
74 
177 

Dollars 

4,840 
617 
61 
303 

T   +   1  ' 

3,488 

2,183 

3,811 

5,932 

6,437 

5,821 

Farm  Expenses! 

1,545 
208 
131 
79 
280 
283 
410 
633 

1,008 
215 
140 
100 
270 
195 
418 
440 

1,202 
266 
151 
108 
332 
354 
364 
517 

2,288 
340 

145 
445 
574 
494 
497 

2,244 
312 
280 
141 
542 
585 
669 
693 

1,797 
286 
218 
97 
611 
585 
568 
777 

Unpaid  laborf  

Fertilizer  

A/T?IpVi  i  npr it  q tiH  VMiilHinrr  /"*rvo+c? 

T  pnfl  rpntl 

All    OtVlPT*  PYTNPnCOC 

3,569 

2,786 

3,294 

5,018 

5,466 

4,939 

Income : 

Labor  income  

-  81 
321 
240 
430 
-111 
8,200 

-603 
343 

-260 
550 

-735 

8,360 

517 
510 
1,027 
654 
+227 
7,280 

914 
530 
1,444 
671 
+637 
9,880 

971 
763 
1,734 
1,105 
+  535 
13,380 

882 
696 

1,578 
893 

+  557 
11,360 

Value  of  farm  privileges  

Value  of  operator's  time  

Return  to  capital  

Capital  investment  

♦Total  receipts  from  cane  sold,  including  government  payments. 

tValue  of  unpaid  family  labor  at  the  going  wage  rate,  not  including  the  labor  of  the  farm  operator 
i  Includes  rent  at  actual  cost  and  interest  on  owned  investment  at  5  per  cent  of  the  depreciated  assets. 


TABLE  II.    Costs  and  Returns  per  Acre  of  Cane  Grown  on  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1938  to  1945 


Costs  and  returns  per  acre 

1938 

1940 

1942 

1943 

1944 

1945 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Direct  farm  expenses  

70.15 
16.90 

62.09 
17.51 

73.60 
20.51 

89.77 
24.27 

100.29 
29.86 

118.31 
36.03 

Rent  and  interest  

Total  farm  expenses  

87.05 

79.60 

94.11 

114.04 

130.15 

154.34 

Receipts  from  sources  other  than  sugar  cane .  . 
Net  cost  of  producing  sugar  cane  

10.07 
76.98 
75.00 

-  1.98 
7.83 

14.11 

65.49 
48.26 

-17.23 
9.80 

18.34 
75.77 
90.54 

14.77 
14.57 

11.93 
102.11 
122.89 

20.78 
12.05 

21.74 
108.41 
131.52 

23.11 
18.16 

30.66 
123.68 
151.25 

27.57 
21.75 

Total  returns  from  cane  sold  

Profit  from  sugar  cane  to  pay  operator 

HMj    for  his  labor  

Value  of  farm  privileges  

Total  cash  and  non-cash  profits  from 

sugar  cane  

5.85 
10.49 
-  4.64 

-  7.43 
15.71 
-23.14 

29.34 
18.68 
10.66 

32.83 
15.25 
17.58 

41.27 
26.31 
14.96 

49.32 
27.91 
21.41 

Value  of  operator  labor  

Net  gain  over  value  of  operator  labor  

Acres  of  cane  per  farm  

41 

35 

35 

44  j 

42 

32 
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TABLE  III.    Costs  and  Returns  per  Ton  of  Cane  Sold  for  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1938  to  1945 


C  OSTS  AND  RETURNS  PER  TON  SOLD 

1938 

1940 

1942 

1943 

1944 

1945 

UOllai 'S 

Dollar  S 

n  ;7 

Dollars 

r»  77 

Dollars 

Dollars 

T^irPft  furm  pYnpn cpc 

3  44 

4  72 

A.  9fi 

A  99 

A  OQ 

4.  oy 

5.48 

R.Gnt  3.nd  interest 

.83 

1 .33 

1    1 Q 

1    1  A 

1    A  R 

l.b/ 

4.27 

o .  uo 

O.  'iO 

O.  DO 

R  or 

7. 15 

Receipts  from  sources  other  than  sugar  cane .  . 

.49 

1.14 

1.06 

.56 

1.06 

1.42 

3.78 

4.91 

4.39 

4.80 

5.29 

5.73 

Total  returns  from  cane  sold  

3.68 

3.67 

5.24 

5.77 

6.41 

7.00 

Profit  from  sugar  cane  to  pay  operator 

-  .10 

-  1.24 

.85 

.97 

1.12 

1.27 

Value  of  farm  privileges 

.38 

74 

R7 

00 

.  oo 

1 . 00 

Total  cash  and  non-cash  profits  from 

.28 

-  .50 

1.69 

1.54 

2.00 

2.27 

.51 

1.20 

1.08 

.72 

1.28 

1.29 

Capital  investment  per  ton  

9.82 

18.17 

12.03 

10.54 

15.90 

16.44 

890 

521 

661 

1,005 

890 

727 

835 

460 

605 

937 

861 

691 

TABLE  IV.    Average  Labor  Returns  to  the  Operator  from  the  Sugar  Cane 
Enterprise  for  Family-Type  Sugar  Cane  Farms  in  Louisiana,  1938  to  1945 


Costs  and  returns 

1938 

1940 

1942 

1943 

1944 

1945 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Costs  and  returns  per  farm: 

Income  from  sugar  cane  

3,075 

1,689 

3,169 

5,407 

5,524 

4,840 

3,156 

2,292 

2,652 

4,493 

4,553 

3,958 

Cash  profit  to  pay  farmer  for  his  labor .  . . 

-  81 

-  603 

517 

914 

971 

882 

321 

343 

510 

530 

763 

696 

Total  profit  to  pay  farmer  for  his  labor .  . . 

240 

-  260 

1,027 

1,444 

1,734 

1,578 

Costs  and  returns  per  hour: 

-  .03 

-  .24 

.20 

.36 

.38 

.35 

Non-casn  return  per  hour  of  labor*  

.12 

.14 

.20 

.21 

.30 

.27 

Total  return  per  hour  of  labor*  

.09 

.10 

.40 

.56 

.68 

.62 

Farmer's  estimate  of  value  per  hour  of 

his  labor  

.17 

.22 

.26 

.26 

.43 

.35 

Minimum  wage  rate  in  the  areaf .  

.15 

.15 

.18 

.23 

.25 

.27 

*Based  on  an  average  of  10.1  months  of  25  working  days  of  full-time  work  on  the  farm  as  reported 
by  the  farmers  surveyed,  or  a  total  of  2,550  hours  of  work  for  the  year. 

fAverage  of  hourly  rate  as  established  by  the  U.S.  Department  of  Agriculture,  for  each  year  for  common 
male  labor,  with  harvesting  rates  weighted  at  30  per  cent  and  cultivating  rates  at  70  per  cent. 
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TABLE  V.   Tenure  of  Farm  Operators  Surveyed,  Family-Type  Louisiana  Sugar 

Cane  Farms,  1938-45 


1938 

1940 

1942 

1943 

1944 

1945 

Number 

Number 

Number 

Number 

Number 

Number 

Farms  in  each  tenure  group 

Full  owners .  .  

165 

128 

115 

29 

39 

222 

Part  owners  and  renters  

156 

155 

123 

43 

29 

66 

Cash  renters  

80 

69 

110 

12 

25 

106 

Share  renters  

99 

101 

119 

26 

17 

113 

500 

453 

467 

110 

110 

507 

Proportion  in  each  group 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

33 

28 

25 

26 

35 

44 

31 

34 

26 

39 

26 

13 

Cash  renters  

16 

15 

24 

11 

23 

21 

20 

23 

25 

24 

16 

22 

Total  

100 

100 

100 

100 

100 

100 

TABLE  VI.   Livestock  and  Equipment  on  Family-Type  Louisiana  Sugar  Cane 

Farms,  1942 


Proportion 

Number 

Average 

Item 

of  all  farms 

per  farm 

value  per 

having  the 

reporting 

item 

item 

the  item 

Per  cent 

Number 

Dollars 

Livestock: 

100 

4 

173 

72 

4 

61 

38 

6 

44 

86 

7 

113 

92 

82 

1 

Power  Equipment: 

26 

1,298 

30 

558 

60 

446 

Other  Equipment: 

16 

45 

44 

52 

Feed  grinders  

20 

25 

26 

27 

100 

1 

16 

423 

100 

11 

1 

Listers  

38 

56 

52 

15 

57 

58 

Planters  

77 

20 

Plows,  double  

48 

16 

100 

14 

64 

68 

Saddles  

38 

17 

Shavers,  cane  

51 

28 

100 

2 

8 

100 

2 

115 

Walking  cultivators  

82 

1 

31 

100 

4 

37 

28 


TABLE  VII.    Distribution  of  Capital  Investment  on  Family-Type  Sugar  Cane 
Farms  in  Louisiana,  1942  and  1945 


Capital  Items 

Average  investment  per  farm 

Owners 

Renters 

1942 

1945 

1942 

1945 

Dollars 

5,643 
3,428 

Dollars 

9,299 
4,333 

Dollars 

Dollars 

Total  real  estate  

9,071 

747 
318 
214 

13,632 

822 
350 
232 

Workstock  

520 
155 
105 

644 
187 
134 

Cattle  

1,279 

537 
231 
372 
862 

1,404 

860 
213 
250 
1,115 

780 

14 

5 
169 
271 

965 

488 
110 
130 

770 

2,002 

2,438 

459 

1,498 

12,352 

17,474 

1,239 

2,463 

*Includes  value  of  the  farm  share  only. 


TABLE  VIII.    Cost  of  Mule  Work  on  Louisiana  Family-Type  Sugar  Cane  Farms, 

1938-1945* 


Cost  per  mule 

1938 

1940 

1941 

1942 

1943 

1944 

1945 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

50 

60 

60 

74 

88 

120 

126 

30 

27 

24 

28 

39 

51 

54 

5 

5 

5 

5 

6 

6 

6 

Man  labor,  114  hours  

17 

17 

17 

21 

26 

28 

,31 

19 

19 

19 

19 

19 

19 

19 

4 

4 

4 

4 

4 

4 

4 

Shoeing  

4 

4 

4 

4 

5 

5 

5 

Veterinary  and  medicine  

1 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

Harness  costs  

5 

5 

5 

6 

6 

7 

7 

Total  cost  for  year  

136 

143 

140 

163 

196 

243 

255 

Cost  per  hour3  

14c 

'  14c 

14c 

16c 

20c 

24c 

26c 

*Based  on  special  physical  requirements  studies  made  in  1938  and  1941  and  actual  prices  paid  per 
unit  for  each  year. 

Established  on  an  average  cost  per  mule  of  $150  and  an  average  8-year  useful  life, 
interest  on  average  value  of  $75  per  mule  at  5  per  cent. 
3Based  on  an  average  use  of  1,000  hours  per  year. 
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TABLE  IX.    Cost  of  Tractor  Work  on  Family -Type  Sugar  Cane  Farms  in 
Louisiana,  1938  to  1945 


Costs 

1938 

1940 

1942 

1945 

Uollars 

Dollars 

Dollars 

Dollars 

VvoL  pel  \J-C\y  yji  Hoc  \is  iiUUi o ) 

Fuel  oil  and  gasoline  

1.82 

1.82 

1.85 

1.57 

.50 

.28 

.30 

.38 

1  Q 

CO 

.  OZ 

cr> 
.  oU 

.  85 

.37 

.09 

.17 

.28 

Total  operating  expenses  

2.88 

2.71 

2.82 

3.08 

1.98 

1.76 

.74 

1.37 

.66 

.45 

.44 

.47 

Z .  t>4 

9  91 
Z.Z1 

1    1  Q 

1  OA 

1 .  o4 

Total  Costs  

D.  DZ 

A  Q9 

4 .  yz 

4.  UU 

A  QO 

4.yz 

.32 

.30 

.31 

.34 

.  zy 

9c; 
.  Zo 

1  A 

.  14 

.Zl 

Total  costs  per  hour  

.61 

.55 

.45 

.55 

Number  of  tractors  studied  

85 

101 

123 

176 

81.9 

103.4 

148.8 

179.4 

Average  value  per  tractor,  dollars 

1079 

939 

1298 

1664 

TABLE  X.    Costs  of  Operating  Farm  Trucks  on  Family-Type  Sugar  Cane  Farms 

in  Louisiana,  1938  to  1945 


Costs 

1938 

1940 

1942 

1945 

Cents 

Cents 

Cents 

Cents 

Costs  Per  Mile  of  Use 

1.90 

1.68 

1.96 

1.90 

Oil  

.25 

.22 

.26 

.31 

.58 

.63 

.74 

2.30 

.47 

.22 

.46 

1.58 

.18 

.30 

.26 

.22 

.45 

.37 

.16 

.15 

3.83 

3.42 

3.84 

6.46 

Depreciation  

1.59 

2.80 

1.49 

1.44 

.32 

.70 

.46 

.56 

Total  Overhead  costs  

1.91 

3.50 

1.95 

2.00 

Total  costs  

5.74 

6.92 

5.79 

8.46 

78 

129 

142 

121 

5578 

4126 

6056 

6085 

Average  value  per  truck,  dollars  

361 

580 

558 

679 
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TABLE  XI.    Costs  of  Operating  Farm  Automobiles  on  Family-Type  Sugar  Cane 
Farms  in  Louisiana,  1938  to  1945 


Costs 

1938 

1940 

1942 

1945 

 . — 

Cents 

Cents 



Cents 

Cents 

Costs  per  Mile  of  Use 

1.19 

1.19 

1.18 

1.35 

Oil 

.  id 

.31 

.25 

.35 

.74 

1.46 

.24 

.25 

.15 

.80 

Insurance   

.06 

.  10 

.07 

.05 

.16 

!l9 

!06 

!o6 

Total  operating  costs  

2.06 

2.23 

2.32 

4.03 

.68 

1.49 

1.44 

.94 

.25 

.33 

.42 


.50 

Total  overhead  costs  

.93 

2.82 

1.86 

1.44 

2.99 

5.05 

4.18 

5.47 

Number  of  automobiles  studied  

281 

270 

279 

255 

Miles  of  use  per  year  

7720 

6332 

5330 

5509 

Average  value  per  car,  dollars  

380 

420 

446 

548 

Per  cent  of  use  for  farm  

55 

48 

83 

62 

TABLE  XII.    Total  Labor  Requirements  for  Planting,  Growing,  and  Harvesting 
Sugar  Cane  on  Family-Type  Sugar  Cane  Farms  in  Louisiana* 


Operation 

Average  per  acre 
harvested 

Man  hours 

Mule  hours 

17.0 
71.1 
96.0 

15.0 
67.8 
17.0 

All  harvesting  operations  for  1  acre  with  20  ton  average  yield  

Total  per  acre  for  the  year  

184.1 

99.8 

*Based  on  records  obtained  from  498  farmers  in  1938,  453  in  1940,  179  in  1941,  and  467  in  1942. 
p 

TABLE  XIII.    Average  Labor  Requirements  for  Planting  Sugar  Cane  on  Family- 
Type  Farms  in  Louisiana* 


Operation 

Average  pep  acre 

PLANTED 

Man  hours 

Mule  hours 

Roguing  cane  to  be  used  for  seed  

1.0 

Plowing  rows,  6  furrows  

9.0 

18.0 

Opening  furrow  for  seed  cane  

1.2 

2.4 

12.2 

5.5 

3.7 

Cutting  and  straightening  cane  in  furrow  

1.5 

1.2 

2.4 

Rolling  

0.6 
1.8 

1.2 
1.8 

Total  

34.0 

29.5 

*Based  on  records  obtained  from  498  farmers  in  1938,  453  in  1940,  179  in  1941,  and  467  in  1942. 
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TABLE  XIV.   Average  Labor  Requirements  for  Cultivating  and  Harvesting  Sugar 
Cane  on  Family-Type  Sugar  Cane  Farms  in  Louisiana* 


Average  per  acre 

Oper  ation 

Man  hours 

Mule  hours 

Growing: 

Barring-off,  cultivating,  and  laying-by,  20  trips  down  each  row  

30.0 

60.0 

2.7 

.3 

T  T  rif  >i  rl  (,* 

OA  d 

7.5 

7.5 

3.8 

Cutting  grass  in  ditches  and  on  ditch  banks  

2.5 

71.0 

67.8 

Harvesting : 

70.0 

Loading,  hauling,  and  unloading  at  derrick  

26.0 

17.0 

96.0 

17.0 

167.0 

84.8 

*Based  on  records  obtained  from  498  farmers  in  1938,  45;i  ii.  1940,  179  in  1941,  and  467  in  1942. 


TABLE  XV.    Relation  of  Acres  of  Cane  pfr  Man  to  Costs  and  Returns  for 
Family -Type  Sugar  Cane  Farms  in  Louisiana 


Costs  and  returns  pep  farm 

Acres  per  man,  1942 

Acres  pep  man, 

1944 

L 

ow 

Medium 

High 

Low 

Medium 

High 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars) 

Farm  Receipts: 

1 

392 

3,467 

5,977 

1 

656 

3.750 

11,061} 

801 

565 

547 

992 

1  125 

623  j 

2 

193 

4,032 

6,524 

2 

648 

4,875 

11,684 

Farm  Expenses: 

557 

1,305 

1,786 

694 

2,074 

3,921 

Other  direct  costs  

1 

112 

1,330 

2,010 

1 

475 

1,558 

4.132 

1 

669 

2,635 

3,796 

2 

169 

3,632 

8.053 

141 

371 

G62 

100 

120 

249 

+ 

383 

+  1,026 

+  2,066 

+ 

379 

+  1,123 

+  3,382 

264 

403 

576 

295 

520 

1,181 

+ 

119 

+  623 

+  1,490 

+ 

84 

+  603 

+  2,201 

473 

521 

552 

678 

676 

+ 

592 

+  1,144 

+  2,042 

+ 

762 

+  1,279 

+  3,135 

14 

35 

66 

11 

26 

p~;88 

6 

10 

16 

4 

8 

24 

18 

18 

17 

23 

22 

21 

Tons  of  cane  sold  per  farm  

260 

632 

1,101 

267 

606 

1,782 

Number  of  farms  

192 

150 

125 

36 

37 

37 

32 
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AN  ANALYSIS  OF  CHANGES 
IN    SWEET    POTATO  PRICES 

M.  E.  Miller  and  M.  D.  Woodin 

This  report  presents  an  analysis  of  how  and  why  the  farm  price  of 
sweet  potatoes  in  Louisiana  has  changed  in  the  past,  and  provides  a 
basis  for  determining  what  changes  might  be  expected  under  similar 
conditions  in  the  future. 

Commercial  sweet  potato  growers,  shippers,  and  agricultural  workers 
are  interested  in  several  types  of  changes  in  sweet  potato  prices.  First, 
they  are  concerned  with  long-time  price  changes,  which  indicate  trends 
in  the  industry.  The  long-time  price  outlook  is  significant  in  deciding 
whether  to  build  a  storage  house,  and  in  making  other  decisions  where 
fixed  investments  are  involved. 

Second,  there  are  year-to-year  price  changes,  which  largely  deter- 
mine the  profitableness  of  individual  crops.  The  sweet  potato  price 
outlook  for  a  year  ahead  is  important  in  deciding  whether  to  increase 
or  decrease  sweet  potato  acreage,  and  in  making  other  plans  for  the 
current  year's  operations. 

A  third  type  of  change  is  the  movement  of  prices  during  the  mar- 
keting season.  These  changes  have  an  important  bearing  on  when  to 
dig  the  crop,  when  to  sell  and  what  price  to  accept,  and  whether  to  store 
sweet  potatoes  and  for  how  long. 

Long-Time  Price  Changes 

Sweet  potato  prices  have  fluctuated  widely  during  the  past  38 
years,  ranging  from  $1.80  per  bushel  in  1924  to  a  low  of  42  cents  in 
1932  (Figure  I).1  There  have  been  three  periods  of  very  high  prices, 
namely,  World  War  I,  the  middle  1920s,  and  World  War  II.  During 
periods  of  war  all  prices  rise,  and  sweet  potatoes  followed  this  move- 
ment during  both  wars.  Sweet  potato  prices  were  high  in  1923  to 
1925  primarily  because  of  short  crops.  During  the  1930's  sweet  potatoes 
averaged  65  cents  per  bushel,  compared  with  $1.28  from  1940  to  1946. 

These  large  changes  in  price  over  a  period  of  years  are  closely 
associated  with  changes  in  the  general  level  of  prices  of  all  farm  com- 

1  Farm  price  of  sweet  potatoes  is  used  in  this  analysis  because  of  its  availability  from  U.S.D.A. 
publications.  Farm  price  is  the  price  received  by  growers  at  the  farm  or  at  the  first  point  of  sale, 
and  is  based  on  all  grades  sold,  including  No.  l's,  2's,  etc. 
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modities.  Figure  2  shows  the  movements  in  sweet  potato  prices  and  the 
index  of  prices  of  all  farm  products  in  the  United  States  for  the  period 
1930-46.2  Both  the  price  level  and  sweet  potato  prices  fell  to  low 
levels  in  the  early  1930's,  recovered  by  1936,  declined  with  the  1937 
business  recession,  then  began  a  sharp  upward  trend  as  the  war 
approached. 
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Fig.  1  —  Farm  Price  of  Louisiana  Sweet  Potatoes,  1909-46 

(October  to  March  monthly  average) 

The  farm  price  of  sweet  potatoes  averaged  93  cents  a  bushel  during  the  38-year  period 
1909-46.  Prices  varied  widely  from  year  to  year,  reaching  high  levels  in  World  Wars  I  and  II 
and  in  the  middle  1920's.  The  price  during  the  1930's  averaged  65  cents  compared  with 
$1.28  from  1940  to  1946.  The  post-war  adjustments  that  took  place  after  World  War  I  have 
not  yet  occurred  after  World  War  II,  although  there  were  indications  in  the  spring  of  1947 
that  these  expected  adjustments  had  begun. 

Sweet  potato  prices  are  also  affected  by  factors  other  than  changes 
in  consumer  purchasing  power,  such  as  the  size  of  the  sweet  potato 
crop;  therefore  prices  change  oftener  and  sometimes  more  drastically 
than  consumer  purchasing  power. 

In  the  future  it  can  be  expected  that  sweet  potato  prices  will 
continue  to  follow  the  general  movements  of  the  prices  of  all  farm 
commodities,  which  reflect  changes  in  consumer  purchasing  power. 
If  the  all-farm-commodity  price  level  declines  during  the  next  few  years, 

2  The  period  beginning  with  1930  is  used  in  this  analysis  because  it  is  a  period  of  great  price 
changes  and  a  time  when  the  commercial  sweet  potato  industry  in  Louisiana  had  become  a  large 
business.  The  index  of  prices  of  all  farm  products  in  the  U.  S.  is  used  here  to  represent  con- 
sumer purchasing  power  because  when  consumer  purchasing  power  rises  or  falls  the  general 
level  of  farm  commodity  prices  generally  moves  in  the  same  direction.  Individual  products, 
such  as  sweet  potatoes,  usually  follow  these  over-all  price  movements. 
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as  is  generally  predicted,  sweet  potato  prices  also  are  likely  to  fall 
from  the  present  high  levels.  A  return  to  the  60-  to  70-cent  level  of 
pre-war  years  would  not  be  an  unreasonable  expectation. 
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Fig,  2  — -  Relation  of  Louisiana  Farm  Price  of  Sweet  Potatoes 
to  Index  of  Prices  of  Farm  Commodities  in  U.  S.,  1930-46 

Sweet  potato  prices  have  followed  the  general  movements  of  all  farm  commodity  prices, 
but  often  fluctuate  more  from  year  to  year.  Both  sweet  potato  and  all  commodity  prices  rose 
rapidly  during  the  war  period  beginning  in  1941.  In  1946  commodity  prices  condnued  sharply 
upward  while  sweet  potatoes  did  not  change  gready.  A  decline  in  commodity  prices  is 
expected  by  most  economists.  Sweet  potato  prices  are  likely  to  move  downward  also.  Sweet 
potato  price  movements  in  the  spring  of  1947  indicate  that  this  period  of  post-war  readjust- 
ment may  have  begun. 


Year-to-Year  Price  Changes 

As  pointed  out  above,  changes  in  the  purchasing  power  of  con- 
sumers, which  affects  all  prices,  is  the  most  important  factor  affecting 
the  level  of  sweet  potato  prices  over  a  period  of  years.  Prices  for  any 
one  season  may  vary  widely  from  this  long-time  level.  Changes  in 
the  size  of  the  crop  are  largely  responsible  for  these  year-to-year 
variations. 
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In  Figure  3  is  shown  the  year-to-year  relationship  between  sweet 
potato  production  and  sweet  potato  prices  after  adjustment  has  been 
made  for  the  influence  of  changes  in  consumer  purchasing  power  on 
price.3  Normally  an  increase  in  the  size  of  the  crop  over  the  previous 
year  resulted  in  a  lower  purchasing  power  price.  Conversely,  a  decrease 
in  production  was  accompanied  by  an  increase  in  the  purchasing  power 
price.  From  1943  to  1945  this  relationship  did  not  hold  true.  Apparently, 
the  abnormal  wartime  demand  for  sweet  potatoes  changed  the  normal 
supply-price  relationship. 
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Fig.  3  —  Production  and  Adjusted  Farm  Price  of  Sweet  Potatoes 
in  Louisiana,  1930-46 

("Adjusted  price"  is  actual  price  with  the  effect  of  changes  in  the  general  price  level  removed.) 

Price  normally  varies  inversely  with  the  size  of  the  crop.  Since  1942  this  relationship 
has  not  existed,  mainly  because  of  abnormal  economic  conditions  caused  by  wartime  mal- 
adjustments. 

According  to  the  average  relationship  between  changes  in  pro- 
duction and  adjusted  prices  during  the  period  1930-42,  when  production 
increased  10  per  cent  over  the  previous  year,  price  (after  adjustment  for 
price  level)  decreased  7  per  cent  (Figure  4).  And  when  production 
decreased  10  per  cent,  prices  increased  9  per  cent.  Stated  another  way, 
on  the  basis  of  an  average  crop  of  6.6  million  bushels  and  an  average 
price  of  71  cents  a  bushel  during  the  period  1930-42,  an  increase  of  1 
million  bushels  from  the  previous  year  was  accompanied  by  a  price 

3  The  influence  of  changes  in  consumer  purchasing  power  on  sweet  potato  prices  is  removed 
by  dividing  the  actual  sweet  potato  price  by  the  index  of  farm  commodity  prices  in  the  U.  S. 
The  result  is  an  "adjusted"  or  "purchasing  power"  price  of  sweet  potatoes. 
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decrease  of  about  7  cents  a  bushel,  but  a  crop  decrease  of  1  million 
bushels  was  accompanied  by  a  price  increase  of  10  cents  a  bushel. 
This  suggests  that  larger-than-average  crops  are  more  valuable  to  the 
industry  than  below-average  crops  because  increases  in  production  are 
not  fully  offset  by  price  decreases,  whereas  reductions  in  the  crop  are 
not  fully  compensated  for  by  price  increases.  Crops  20  per  cent  above 
average  during  the  1930-42  period  had  a  purchasing  power  value  102  per 
cent  of  average,  while  crops  20  per  cent  below  average  had  a  value  of 
less  than  94  per  cent  of  average. 

While  the  line  in  Figure  4  shows  the  average  relationship  between 
production  and  price  changes,  it  does  not  represent  some  of  the  years 
accurately,  as  evidenced  by  the  scatter  of  individual  years  about  the 
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Fig.  4  —  Relation  of  Changes  in  Adjusted  Farm  Price  of  Sweet  Potatoes 
to  Changes  in  Production,  Louisiana,  1930-46 

(Line  is  based  on  1930-42  period.  Price  adjusted  for  general  price  level  conditions.  Numbers 
opposite  dots  designate  the  crop  year.  For  example,  the  1940  dot  indicates  a  crop  34  per  cent 
smaller  and  a  price  20  per  cent  larger  than  in  1939.) 

According  to  the  line  of  average  relationship,  an  increase  of  10  per  cent  in  the  size 
of  the  crop  has  been  accompanied  by  a  7  per  cent  decrease  in  price,  and  a  10  per  cent  decrease 
in  crop  by  a  9  per  cent  increase  in  price.  This  indicates  that  large  crops  tend  to  be  more 
valuable  to  the  industry  than  small  crops.  The  war  years  do  not  conform  to  the  pre-war 
pattern  of  relationship,  and  any  predictions  of  future  sweet  potato  prices  based  on  size  of  crop 
and  general  commodity  price  level  are  likely  to  be  unreliable  so  long  as  the  present  abnormal 
conditions  continue. 
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line.  The  crops  of  1943,  1944,  and  1945  do  not  conform  at  all  to  the 
normal  relationship  for  the  1930-42  period.  In  1943  a  crop  76  per  cent 
greater  than  the  previous  year  sold  for  a  price  42  per  cent  greater  than 
the  previous  year.  In  1945  a  somewhat  similiar  situation  occurred. 
But  in  1944 -a  smaller  crop  sold  for  considerably  less  than  the  general 
supply-price  relationship  would  indicate. 

It  is  expected  that  the  pre-war  relationship  between  production 
and  price  changes  will  again  prevail  after  adjustments  from  abnormal 
wartime  economic  conditions  have  taken  place. 

Comparison  of  Actual  and  Estimated  Sweet  Potato  Prices 

As  shown  previously,  the  price  received  by  Louisiana  sweet  potato 
growers  is  largely  determined  in  normal  years  by  two  factors,  namely, 
the  size  of  the  Louisiana  sweet  potato  crop  and  the  price  level  of  all 
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Fig.  5  —  Production  and  Farm  Price  of  Sweet  Potatoes  in  Louisiana,  1930-46 
(Price  not  adjusted  for  general  price  level  conditions.  Numbers  opposite  dots  designate  the 
crop  year.) 

Prices  received  by  growers  tend  to  be  lower  when  crops  are  large,  but  the  relationship 
is  not  consistent.  Other  factors,  mainly  consumer  purchasing  power,  obscure  the  normal  supply- 
price  relationship;  therefore  price  cannot  be  estimated  accurately  from  production  alone. 
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farm  commodities  (consumer  purchasing  power).  The  extent  to  which 

annual  price  changes  are  explained  by  these  two  factors  is  shown  in 

Figures  5,  6,  and  7.    Estimated  prices  are  based  on  production  and  price 

level  changes  for  the  1930-42  period.  The  war  years  are  shown  to 

indicate  their  wide  variance  from  the  pre-war  normal  relationships, 

but  are  not  included  in  the  analysis. 

In  Figure  5,  the  sloping  line  represents  the  relationship  between 

sweet  potato  production  and  actual  prices  received  by  growers.  An 

estimate  of  price  for  any  year  based  on  production  alone  would  likely 

be  considerably  in  error.    For  instance,  a  crop  of  about  6  million  bushels 

in  1942  sold  for  35  cents  more  than  the  line  would  indicate,  while  a  crop 

of  similar  size  in  1931  sold  for  nearly  20  cents  less  than  estimated  from 
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Fig.  6.  —  Relation  of  Farm  Product  Price  Level  to  Differences  Between  Actual  Sweet 
Potato  Prices  and  Estimated  Prices  Based  on  Size  of  Crop,  1930-42 

(Index  of  farm  prices  in  U.  S.  is  used  here  to  represent  consumer  purchasing  power.  Numbers 
opposite  dots  designate  the  crop  year.  Differences  between  actual  and  estimated  prices  are  from 
Figure  5.  For  example  in  1942  the  actual  price  of  sweet  potatoes  was  $1.12,  but  the  estimated 
price  based  on  the  line  of  average  relationship  in  Figure  5  was  76  cents,  36  cents  lower.  This 
difference  is  plotted  against  the  U.  S.  index  of  farm  prices  in  the  figure  above.) 

When  the  index  of  farm  product  prices  is  low,  there  is  a  tendency  for  sweet  potato  price 
estimates  which  are  based  on  production  alone  to  be  higher  than  actual  sweet  potato  prices. 
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the  line  of  average  relationship.  Obviously,  factors  other  than  the  size 
of  the  crop  caused  these  variations. 

To  determine  the  influence  of  the  general  farm  price  level  on  sweet 
potato  prices,  the  differences  between  actual  prices  shown  by  the  dots 
in  Figure  5  and  the  price  estimated  from  the  sloping  line  were  tabulated. 
For  example,  in  Figure  5,  a  crop  of  7.3  million  bushels  in  1932  sold  for 
an  average  price  of  42  cents  per  bushel,  but  according  to  the  line  of 
average  relationship  a  crop  of  this  size  should  have  brought  63  cents  a 
bushel,  a  difference  between  actual  and  estimated  price  of  21  cents. 
These  differences  were  plotted  against  the  index  of  prices  of  all  farm 
commodities  in  the  U.  S.  The  differences,  which  are  shown  by  the  dots 
in  Figure  6,  are  grouped  along  the  line  of  relationship.  In  other  words, 
changes  in  the  price  level  of  all  farm  commodities  explains,  or  is  asso- 
ciated with,  most  of  the  errors  in  price  estimates  based  on  sweet  potato 
production  alone.  Therefore,  sweet  potato  production  in  Louisiana  and 
the  general  level  of  consumer  purchasing  power  (represented  here  by 
the  all-farm-commodity  price  index)  accounted  for  practically  all  of  the 
year-to-year  changes  in  the  prices  received  by  Louisiana  sweet  potato 
growers  during  the  1930-42  period. 

The  closeness  of  price  estimates  based  on  these  two  factors  to 
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Fig.  7.  —  Actual  and  Estimated  Farm  Price  of  Louisiana  Sweet  Potatoes,  1930-42 
(Estimates  based  on  size  of  crop  and  price  level  of  farm  commodities.) 

Over  the  13-year  period  actual  and  estimated  prices  averaged  the  same  The  greatest 
difference  occurred  in  1941.  Price  estimates  based  on  size  of  crop  and  price  level  have  not 
been  reliable  under  the  abnormal  economic  conditions  existing  since  1942. 
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actual  average  prices  received  by  growers  is  shown  in  Figure  7.  Over 
the  13-year  period,  the  average  of  the  estimated  prices  was  exactly 
the  same  as  the  average  of  the  actual  prices.  In  most  of  these  years  errors 
in  estimate  amounted  to  less  than  5  cents  a  bushel.  The  greatest  differ- 
ence occurred  in  1941,  a  year  of  rapidly  rising  consumer  incomes  and 
a  relatively  small  crop,  when  sweet  potato  prices  declined  instead  of 
rising  as  would  normally  be  expected  under  such  conditions.  Price 
estimates  based  on  production  and  price  level  have  not  been  accurate 
during  the  unusual  economic  conditions  existing  since  1942.  With  a 
return  to  economic  normalcy  these  two  factors  are  again  likely  to  be  the 
main  factors  causing  sweet  potato  prices  to  change  from  one  crop  season 
to  the  next. 

Other  Factors  Affecting  Long-Time  and  Year-to-Year 
Changes  in  Sweet  Potato  Prices 

Factors  other  than  size  of  crop  and  price  level  no  doubt  have  some 
effect  on  the  level  and  movement  of  sweet  potato  prices.  For  example, 
the  industry-wide  advertising  program  in  Louisiana  has  done  much  to 
bring  Louisiana  sweet  potatoes  to  the  attention  of  consumers  in  the 
large  markets  of  the  country.  The  promotional  activities  of  progressive 
shippers  in  developing  new  markets  and  expanding  established  ones 
likewise  has  stimulated  demand  for  Louisiana  sweet  potatoes  and  af- 
fected prices  received  by  growers.  The  true  effect  of  advertising  and 
promotional  work  on  prices  is  difficult  to  measure.  One  indication 
of  the  effect  of  these  factors  is  the  fact  that  commercial  sweet  potato 
production  in  Louisiana  has  increased  greatly  during  the  past  20  years 
and  there  has  been  no  noticeable  downward  trend  in  prices. 

In  recent  years,  important  new  areas  in  the  state  have  begun  to 
produce  large  quantities  of  sweet  potatoes  for  market.  It  is  entirely 
possible  that  production  will  reach  higher  levels  in  the  future  than  was 
attained  in  prewar  years,  unless  sweet  potato  acreage  declines  in  those 
areas  having  heaviest  weevil  infestation.  Prevalence  of  weevil,  quaran- 
tine restrictions,  lower  sweet  potato  prices  in  1946-47,  and  a  favorable 
cotton-price  outlook  for  1947  may  result  in  reduction  in  sweet  potato 
acreage  and  production  in  some  areas  of  South  Louisiana. 

Another  factor  that  may  have  some  effect  on  Louisiana  sweet  potato 
prices  from  year  to  year  is  the  size  of  the  sweet  potato  crop  in  other 
producing  areas,  such  as  the  New  Jersey-Delaware-Maryland  area.  But 
judging  from  the  accuracy  with  which  Louisiana  prices  could  be  deter- 
mined in  the  1930-42  period  by  considering  only  Louisiana  production 
and  the  general  price  level  of  farm  commodities,  the  importance  of  the 
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size  of  the  crop  in  competing  areas  on  prices  received  by  Louisiana 
growers  apparently  is  not  very  great.  If  commercial  production  of  the 
moist-type  sweet  potato  in  other  states  increases  to  any  great  extent, 
it  may  become  an  important  factor  affecting  Louisiana  prices. 

Some  observers  are  of  the  opinion  that  Irish  potatoes  compete  with 
sweet  potatoes  for  the  consumer's  food  dollar,  and  the  size  of  the  Irish 
potato  crop  is  a  very  important  factor  causing  sweet  potato  prices  to 
change  from  year  to  year.4  When  the  unexplained  differences  between 
actual  and  estimated  sweet  potato  prices  shown  in  Figure  7  were  plotted 
against  Irish  potato  production,  no  consistent  relationship  appeared, 
suggesting  that  Irish  potatoes  do  not  compete  directly  with  sweet 
potatoes,  at  least  not  to  such  an  extent  that  sweet  potato  prices  are 
affected  noticeably  in  years  of  large  or  small  Irish  potato  crops.  Abra- 
hamsen,  in  a  study  of  consumer  preferences  for  sweet  potatoes,  found 
that  about  two-thirds  of  the  consumers  interviewed  thought  that  sweet 
potatoes  replaced  other  items  of  food,  but  of  the  foods  replaced,  Irish 
potatoes  ranked  lower  than  bread.5 


Fig.  8.  —  Seasonal  Increase  in  Farm  Price  of  Louisiana  Sweet  Potatoes,  1931-44 

(Nov.  price  =  100  per  cent) 

June  prices  averaged  41  per  cent  higher  than  November  prices  during  the  14 -year  period. 
The  increase  from  month  to  month  was  fairly  uniform,  with  greatest  changes  from  January  to 
February  and  from  April  to  May. 


4  F.  L.  Thomsen  and  W.  R.  Fankhanel,  Factors  Affecting  Sweet  Potato  Prices  in  Missouri, 
(Bui.  No.  302;  Mo.  Agri.  Exp.  Sta.,  Columbia,  Mo.,  April  1931). 

5  Martin  A.  Abrahamsen,  Consumer  Preferences  for  Sweet  Potatoes  in  Selected  North  Carolina 
Cities,  (Tech.  Bui.  No.  82;  N.  C.  Agri.  Exp.  Sta.,  Raleigh,  N.  C,  February  1947),  pp.  16-17. 
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Seasonal  Price  Changes" 


Seasonal  price  movements  are  important  to  growers  in  deciding 
whether  to  sell  their  sweet  potatoes  at  digging  time  or  to  store  part 
or  all  of  their  crop,  and  how  long  to  store  before  selling.  During  the 
14-year  period  1931-44,  prices  reached  a  peak  21  per  cent  above  the 
season  average  in  August,  when  supplies  were  very  scarce,  then  declined 
as  the  new  crop  came  in.  November  was  the  month  of  heaviest  sales 
and  lowest  prices.  Prices  rose  41  per  cent  from  November  to  June, 
an  average  of  about  6  per  cent  a  month  (Figure  8).  The  average  change 
from  month  to  month  was  fairly  uniform,  with  increases  from  January 
to  February  and  from  April  to  May  greater  than  in  other  months. 

The  average  seasonal  price  pattern  for  years  of  small  crops  differed 
somewhat  from  the  pattern  in  years  of  large  crops  (Figure  9).  In  the 
six  years  of  smallest  crops  during  the  1931-44  period,  prices  increased 
23  per  cent  from  November  to  February,  compared  with  an  average 
of  17  per  cent  during  the  same  months  in  8  years  of  larger-than-average 
crops.  However,  for  the  entire  season,  November  to  June,  prices  rose 
more  in  large  crop  years.    Seasonal  price  changes  are  closely  related 
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Fig.  9.  —  Seasonal  Increase  in  Farm  Price  of  Louisiana  Sweet  Potatoes  During  Years 
of  Large  and  Small  Crops,  1931-44 

(Nov.  price  —  100  per  cent) 

Prices  rose  more  from  November  to  June  in  years  of  large  crops  than  in  years  of  small 
crops.    Prices  in  small  crop  years  rose  more  until  March. 


6  This  analysis  of  seasonal  price  movements  points  out  what  has  happened  in  past  years,  but 
does  not  fully  cover  the  reasons  for  the  differences  in  seasonal  price  patterns  from  year  to  year. 
A  subsequent  report  will  present  a  more  complete  analysis  of  these  seasonal  price  changes. 
One  limiting  factor  in  analyzing  seasonal  prices  and  predicting  future  trends  is  the  lack  of  data 
on  storage  holdings  in  Louisiana  and  other  states.  Such  data  are  available  for  Irish  potato 
holdings  and  are  valuable  in  appraising  future  supply  and  price  conditions  for  Irish  potatoes. 
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to  changes  in  the  volume  of  sweet  potatoes  marketed.  For  example, 
in  years  of  relatively  large  crops,  the  price  increased  only  slightly  from 
November  to  December  because  of  the  longer  time  necessary  to  move 
the  large  crop  into  market  channels.  Since  smaller  crops  move  faster, 
the  price  increase  from  November  to  December  was  greater  in  short 
crop  years.  After  March,  the  size  of  the  crop  harvested  the  previous 
fall  apparently  is  normally  not  reflected  in  the  seasonal  price  pattern, 
because  price  increases  from  March  to  June  in  large  crop  years  exceeded 
increases  during  years  of  small  crops.  One  factor  that  may  account  for 
this  difference  is  the  higher  proportion  of  the  crop  shipped  late  in  the 
season  in  short-crop  years.  For  example,  in  6  years  of  relatively  small 
crops  18  per  cent  of  the  season's  shipments  were  made  in  April,  May, 
and  June,  while  in  8  years  of  relatively  large  crops  only  13  per  cent 
of  the  shipments  were  made  in  these  months.  These  figures  indicate 
that  there  was  a  tendency  for  those  growers  and  shippers  who  store  sweet 
potatoes  to  place  about  the  same  quantity  in  storage  each  year  for  late 
season  sale,  regardless  of  whether  the  crop  was  large  or  small. 

Average  seasonal  price  changes  lose  much  of  their  meaning  when 
individual  years  are  compared  with  the  average.  For  example,  while 
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Fig.  10.  —  Seasonal  Increase  in  Farm  Price  of  Louisiana  Sweet  Potatoes 
During  6  Years  of  Small  Crops 

(Nov.  price  =  100  per  cent) 

The  variations  from  year  to  year  in  the  seasonal  price  pattern  are  so. wide  that  the 
average  price  change  can  only  be  used  as  a  tough  indication  of  what  may  occur  during  any 
particular  season.- 
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the  average  increase  from  November  to  February  in  large  crop  years 
was  17  per  cent,  the  increase  in  some  years  was  as  much  as  39  per  cent, 
and  in  others  there  was  no  increase  at  all.  In  years  of  small  crops  there 
was  a  tendency  for  individual  years  to  conform  more  closely  to  the 
average  seasonal  price  movement,  but  even  in  these  years  the  variations 
were  often  large  (Figure  10).  Because  of  these  wide  differences  from 
season  to  season,  the  average  seasonal  increase  over  a  period  of  years  is 
not  a  very  reliable  guide  in  predicting  the  price  trend  in  any  particular 
season. 

It  appears  from  the  experience  of  those  storing  sweet  potatoes  that 
over  a  period  of  years  seasonal  price  increases  have  been  sufficiently 
large  to  more  than  cover  storage  costs.7  Therefore,  a  grower  would 
likely  profit  in  the  long  run  by  storing  his  crop,  but  he  could  rea- 
sonably expect  heavy  losses  in  some  years.  Growers  who  do  not  have 
the  financial  resources  to  weather  these  unfavorable  years  should  exer- 
cise caution  in  building  expensive  storage  houses  or  storing  a  large 
proportion  of  their  crop.  Many  growers  hedge  against  possible  heavy 
losses  by  selling  a  portion  of  their  crop  at  digging  time  and  storing 
the  remainder  in  hopes  of  more  favorable  prices  later  in  the  season. 

Summary,  Conclusions,  and  Outlook 

Long-time  trends  in  sweet  potato  prices  are  important  in  making 
decisions  where  long-time  investments,  such  as  building  a  storage  house, 
or  major  changes  in  the  farm  or  business  organization  are  concerned. 

Since  1909  sweet  potato  prices  in  Louisiana  have  ranged  from  a  high 
of  $1.80  per  bushel  in  1924  to  a  low  of  42  cents  in  1932.  The  38-year 
average  is  93  cents.  Periods  of  high  prices  were  during  World  Wars  I  and 
II  and  the  middle  1920's.  The  1930's  were  years  of  below-average  prices. 

Sweet  potato  prices  follow  the  general  movements  of  all  farm  com- 
modity prices  because  sweet  potato  prices,  like  the  prices  of  other  prod- 
ucts, are  affected  by  changes  in  the  level  of  consumer  purchasing  power. 
If  anticipated  farm  commodity  price  declines  materialize,  it  is  reason- 
able to  expect  lower  sweet  potato  prices. 

While  the  purchasing  power  of  consumers  (reflected  in  the  price 
level  of  all  farm  commodities)  will  largely  determine  the  general  level  of 
sweet  potato  prices,  the  long-time  market  position  of  Louisiana  sweet 
potatoes,  and  consequently  their  price,  can  be  improved  by  the  con- 
tinued efforts  of  the  industry  to  increase  consumer  demand  for  Lou- 


7  Storage  costs  include  both  direct  and  indirect  costs,  such  as  fixed  charges  on  the  storage  house, 
interest,  and  losses  due  to  spoilage  and  shrinkage. 
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isiana  sweet  potatoes,  and  to  provide  consumers  with  the  type  and 
quality  of  product  which  they  desire  and  are  willing  to  pay  for.  An  in- 
,  creased  consumer  demand  will  permit  the  marketing  of  more  sweet 
potatoes  at  favorable  prices. 

The  relationship  between  size  of  crop  and  farm  price  has  been 
such  in  the  past  that  large  sweet  potato  crops  have  been  of  greater 
total  value  to  the  industry  than  small  crops. 

Year-to-year  changes  in  sweet  potato  prices  are  largely  the  result 
of  changes  in  the  size  of  the  crop,  after  allowance  has  been  made  for 
general  farm  commodity  price  level  conditions.  The  usual  relationship 
between  production  and  price  of  pre-World  War  II  years  has  not 
existed  since  1942  because  of  abnormal  economic  conditions.  It  is  not 
expected  that  1942-46  conditions  will  prevail  very  much  longer. 

Other  factors,  such  as  the  size  of  the  Irish  potato  crop,  apparently 
have  little  direct  effect  on  year-to-year  changes  in  sweet  potato  prices. 

Seasonal  Price  Changes  —  The  seasonal  increase  in  sweet  potato 
prices  averaged  25  per  cent  from  November  to  March,  and  41  per  cent 
from  November  to  June,  during  the  14-year  period  1931-44.  Prices  in- 
creased somewhat  uniformly  at  an  average  rate  of  6  per  cent  a  month. 
However,  the  variations  from  year  to  year  are  so  great  that  average 
increases  over  a  period  of  years  cannot  be  used  as  a  reliable  guide  in 
predicting  the  movement  for  any  particular  season. 

Over  a  period  of  years  it  appears  that  seasonal  price  increases  more 
than  offset  storage  costs,  but  this  may  not  hold  true  in  any  given  year. 
Consequently,  storing  sweet  potatoes  is  somewhat  of  a  speculation,  and 
growers  who  are  not  financially  able  to  stand  occasional  heavy  losses 
should  weigh  with  caution  decisions  regarding  storage  of  their  crop. 

Sources  of  Data 

Data  on  sweet  potato  prices  and  production  and  Irish  potato  pro- 
duction are  from  releases  of  the  U.  S.  D.  A.  Crop  Reporting  Service  and 
from  "Agricultural  Statistics."  The  index  of  prices  of  all  farm  commodi- 
ties in  the  U.  S.  is  from  the  "Monthly  Labor  Review,"  published  by  the 
U.  S.  Bureau  of  Labor  Statistics. 
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Marketing  Louisiana  Sweet  Potatoes 
in  Pittsburgh 

By  J.  M.  Baker* 


Introduction 

The  sweet  potato  study  conducted  in  Pittsburgh,  Pennsylvania,  dur- 
ing March,  1947,  may  be  considered  as  somewhat  of  a  supplement  to 
previous  studies  in  Louisiana  and  in  Chicago.1  Pittsburgh  was  selected 
for  the  survey  because  of  its  importance  as  an  eastern  market  for  Louisi- 
ana sweet  potatoes.  A  total  of  359  carlots,  or  about  5  per  cent  of  the 
Louisiana  shipments  during  1946,  were  delivered  to  Pittsburgh  and  con- 
stituted 58  per  cent  of  the  total  receipts  at  that  market. 

This  study  was  undertaken  for  three  main  purposes:  (1)  to  obtain 
information  on  dealer  reaction  to  present  quality  and  grades  of  Louisiana 
fresh  and  canned  sweet  potatoes;  (2)  to  compare  the  findings  in  this 
study  with  the  results  of  previous  studies;  and  (3)  to  compile  the  data 
gathered  into  a  comprehensive  report  for  use  by  sweet  potato  producers 
and  dealers. 

The  agencies  cooperating  in  the  study  were  the  Louisiana  State 
Market  Commission  and  The  Great  Atlantic  and  Pacific  Tea  Company. 
The  Commission  provided  the  major  portion  of  the  personnel  for  the 
survey  in  Pittsburgh  and  supervised  the  grading  of  the  sweet  potatoes 
for  the  experiments,  and  the  Company  supplied  the  sweet  potato  ex- 
hibits and  the  retail  store  facilities. 

The  data  collected  on  dealer  reactions  to  Louisiana  sweet  potatoes 
were  obtained  through  interviews  with  wholesalers  and  retailers  at  the 
terminal  markets,  managers  of  grocery  companies,  restaurant  operators, 
and  those  in  charge  of  different  types  of  retail  food  stores.  The  consumer 
preference  studies  were  conducted  by  using  exhibits  of  sweet  potatoes  in 


*  Associates  in  making  the  survey  in  Pittsburgh  were  J.  O.  Anders  and  Leonard 
Lagneaux  of  Louisiana  State  Market  Commission.  Among  the  studies  especially  helpful 
in  the  interpretation  and  appraisal  of  the  data  for  this  study  were  the  ones  by  Pro- 
fessor Martin  A.  Abrahamsen,  Consumer  Preferences  for  Sweet  Potatoes,  N.  C.  Experi- 
ment Station  Tech.  Bui.  82,  February,  1947;  and  by  Professor  W.  T.  Ferrier,  Marketing 
South  Carolina  Sweet  Potatoes,  S.  C.  Experiment  Station  Bui.  352,  November,  1944.  The 
Tri-State  Produce  Company  cooperated  by  providing  an  especially  well-graded  car  of 
sweet  potatoes  for  the  study. 

1  J.  M.  Baker,  Consumer  Preferences  in  Sweet  Potatoes,  Louisiana  Agricultural 
Experiment  Station  Bui.  409,  January,  1947,  which  will  be  referred  to  in  the  present 
report  as  "previous  studies." 
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four  A.  &  P.  food  stores  located  to  give  a  good  cross  section  of  the  classi- 
fication and  purchasing  power  of  Pittsburgh  consumers.  Some  of  the 
exhibits  consisted  of  different  grades  and  others  of  different  sizes  of  sweet 
potatoes.  Information  on  consumer  preferences  was  obtained  by  observa- 
tion, measurement  of  purchases,  and  interviews  with  consumers. 

Dealer  Acceptance  of  Louisiana  Sweet  Potatoes 

To  gather  information  on  the  reaction  of  dealers  to  Louisiana  fresh 
sweet  potatoes,  or  "yams"  as  they  are  called  in  Pittsburgh,  visits  were 
made  to  12  large  distributors  located  at  the  terminal  market  and  14 
wholesalers  operating  adjacent  to  the  terminal  market.  For  the  data  on 
canned  sweet  potatoes,  six  wholesale  grocers  and  representatives  of  several 
chain  store  systems,  independent  retail  units,  and  restaurants  were  con- 
tacted. The  items  of  inquiry  concerned  the  grading  of  sweet  potatoes  for 
market,  type  of  package,  condition  on  arrival,  consistency  and  reliability 
of  the  quality  of  sweet  potatoes  received  from  Louisiana  shippers,  and 
other  relevant  information. 

Grading 

The  first  dealers  to  be  contacted  were  the  distributors  at  the  terminal 
market  where  most  of  the  sweet  potatoes  are  unloaded.  Almost  without 
exception,  the  first  reaction  of  these  dealers  was  a  plea  for  better  quality 
and  grading  of  this  product.  Many  of  the  shipments  were  reported  as 
meeting  only  the  minimum  of  U.  S.  grade  specifications.  Laxities  per- 
mitted during  the  war  were  still  in  evidence.  The  grades  contained  too 
large  a  portion  of  waste  and  off-sizes. 

The  wholesalers  emphasized  the  urgent  demand  of  retailers  for  bet- 
ter standardized  products.  Changes  in  merchandising  practices  in  the 
stores  call  for  continued  improvement.  The  dealers  were  unanimous;  in 
the  opinion  that  the  extreme  over-  and  undersized  sweet  potatoes  should 
be  excluded  from  shipment  and  the  remainder  packed  in  separate  crates 
according  to  size.  When  properly  divided,  the  more  desirable  size  ranges 
should  net  a  premium  for  use  in  stores  handling  the  better  grade  prod- 
ucts. The  large  size  could  be  assigned  to  the  retailers  using  lower  priced 
merchandise.  Since  sweet  potatoes  are  graded  at  the  place  of  origin,  all 
basic  improvements  in  grading  should  begin  at  the  farm  or  the  shipping 
point. 

Type  of  Package 

Most  of  the  dealers  expressed  preference  for  the  James-type  wire- 
bound  sweet  potato  crate  used  by  practically  all  Louisiana  shippers, 
provided  it  was  clean,  well-labeled  and  of  good  appearance.  Attention 
was  called  to  the  fact  that  most  wholesale  distributing  companies  offer 
sweet  potatoes  to  other  wholesale  dealers  who  in  turn  sell  them  to  re- 
tailers. Under  these  circumstances,  a  good  package  greatly  enhances  the 
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sales  value  of  the  product.  The  appearance  of  the  crtate  is  less  impor- 
tant, however,  when  the  receiving  firm  moves  the  sweet  potatoes  directly 
to  retail  stores.  Crating  sweet  potatoes  according  to  size  ranges  would 
help  to  adjust  prices  to  quality  and  make  distribution  to  the  different 
types  of  retail  trade  more  equitable. 

Condition  of  Product  on  Arrival 

All  of  the  wholesale  dealers  contacted  reported  Louisiana  Porto  Rico 
sweet  potatoes,  with  few  exceptions,  arriving  at  Pittsburgh  in  good  con- 
dition. Some  attributed  the  occasional  losses  to  sharp  changes  of  tem- 
perature encountered  in  transit;  others  believed  weather  conditions  at 
the  shipping  point  the  cause.  The  extent  and  causes  of  the  injuries  were 
not  determined. 

Consistency  in  Quality  Shipments 

The  lack  of  consistency  in  repeating  good  quality  shipments  of 
Louisiana  sweet  potatoes  to  the  city  of  Pittsburgh  was  next  in  importance 
to  the  plea  for  improvement  in  the  quality  of  the  grades.  The  unfavor- 
able criticisms  were  directed  at  sweet  potato  shippers.  Striking  examples 
of  inconsistency  occurred  in  Pittsburgh  while  the  study  was  in  progress. 
One  was  that  of  a  prominent  Louisiana  shipper  who  delivered  to  a  chain 
store  company  a  car  of  U.  S.  No.  1  sweet  potatoes  that  were  deficient  in 
quality.  The  shipment  contained  too  many  misshapen  and  oversized 
sweet  potatoes.  This  meant  one  of  two  things  to  the  retailer:  a  disas- 
trously low  price  for  the  product  or  a  reduction  in  the  amount  of  con- 
sumer purchases.  And  for  this  shipper,  who,  in  a  way,  represented  the 
producers  of  his  community,  there  would  be  no  repeat  orders  in  the  near 
future. 

Another  instance  of  inconsistency  was  that  of  a  smaller  Louisiana 
shipper  who  also  delivered  to  the  Pittsburgh  terminal  market  a  car  of 
sweet  potatoes  below  the  standard  of  quality.  Neither  can  this  shipper 
expect  additional  orders  from  disappointed  receivers.  Who  bears  the 
brunt  of  such  a  deal?  For  the  moment  the  receiving  dealer,  but  in  the 
long  run,  the  shipper  and  the  producer  are  the  losers,  especially  the 
latter. 

In  contrast  to  the  inconsistent  dealers  shipping  Louisiana  sweet 
potatoes  to  the  Pittsburgh  markets,  there  are  those  who  are  known  for 
repeated  delivery  of  quality  products.  One  such  shipper  will  be  called 
Mr.  "X"  and  his  brand  of  sweet  potatoes  "Y."  Mr.  "X"  not  only  adheres 
strictly  to  good  quality  but  gives  full  measure  of  it.  As  a  result  "Y"  sweet 
potatoes  are  well  known  and  are  in  good  demand  by  all  types  of  Pitts- 
burgh dealers  handling  sweet  potatoes.  One  dealer  at  the  terminal  mar- 
ket has  the  exclusive  agency  for  the  "Y's"  in  that  city.  It  is  also  known 
that  this  brand  nets  a  premium  of  25  to  50  cents  a  bushel  over  other 
brands  of  Louisiana  sweet  potatoes.  The  supply  of  "Y's"  was  exhausted 
before  the  close  of  the  1946-47  season.  Mr.  "X"  makes  a  valuable  contri- 
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bution  to  both  better  demand  and  higher  prices  for  the  producer  by 
making  it  possible  for  the  consumer  to  constantly  find  good  sweet  pota- 
toes in  the  retail  stores.  Shippers  and  producers  have  great  responsibility 
to  each  other  in  marketing  the  sweet  potato  crop.  As  goes  the  quality  of 
sweet  potatoes  offered  the  consuming  public  so  goes  the  welfare  of  the 
industry. 

Other  Varieties 

Although  the  study  in  Pittsburgh  was  designed  to  deal  with  Louisi- 
ana Porto  Rico  sweet  potatoes,  certain  comparisons  with  other  varieties, 
or  the  same  variety  from  other  states,  could  not  be  overlooked.  Some  of 
the  dealers  at  the  terminal  market  contended  that  the  Louisiana  Porto 
Rico  sweet  potato  was  superior  to  others  in  edible  qualities.  Be  that  as 
it  may,  it  was  quite  evident  that  Louisiana  "yams"  possess  relatively  good 
store  keeping  qualities. 

Restaurant  Demand 

Many  restaurants  were  visited  and  the  managers  interviewed  regard- 
ing their  demand  for  sweet  potatoes.  The  information  obtained  sup- 
ported reports  by  the  dealers  that,  by  and  large,  restaurants  use  the  low 
grades  of  sweet  potatoes  at  low  prices.  Restaurant  operators  explained 
that  customers  at  the  table  are  not  interested  in  the  shape  and  size  of  the 
sweet  potato,  especially  when  sliced  and  candied,  as  it  usually  is.  Sweet 
potatoes  are  not  listed  regularly  on  the  restaurant  menus.  They  are  dif- 
ficult to  prepare  when  bought  in  the  fresh  form.  Apparently  the  canned 
product  has  not  yet  appeared  in  a  quality  and  price  satisfactory  for  ex- 
tensive restaurant  use. 

Canned  Sweet  Potatoes 

Six  wholesale  grocers  and  many  retail  food  stores  of  the  different 
chains  and  independents  were  checked  for  information  on  canned  sweet 
potatoes,  with  emphasis  on  the  brands  packed  in  Louisiana.  The  reports 
from  all  the  stores  were  practically  the  same.  The  trade  seemed  partial 
to  the  No.  3  squat  can  packed  with  small,  whole  potatoes.  There  was 
difference  in  opinion  on  preference  for  the  type  of  pack.  Some  favored 
the  sirup  and  others  the  vacuum  pack.  All  dealers  referred  to  lack  of 
consistency  in  quality.  Some  store  managers  reported  customers  as  saying 
the  canned  sweet  potatoes  were  hard  and  not  well  flavored;  and  others 
that  they  were  too  soft.  Some  said  the  canned  product  was  too  expensive 
as  compared  with  the  fresh  sweet  potatoes.  It  was  the  opinion  of  the 
enumerators  that  probably  the  sweet  potatoes  too  small  for  the  fresh 
market  could  be  canned  whole  as  a  fancy  pack  for  individual  and  res- 
taurant use,  and  that  a  good  quality  of  sliced  sweet  potatoes  might  be 
obtained  from  the  larger  sizes  and  offered  at  a  reduced  price.  Much  ad- 
ditional study  is  needed  before  specific  conclusions  can  be  drawn  and 
definite  recommendations  made  concerning  these  markets  for  canned 
Louisiana  sweet  potatoes. 
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Merchandising  Methods 

The  change  in  merchandising  practices  and  the  rapidity  with  which 
these  changes  are  being  made  in  retail  food  stores  are  little  less  than 
revolutionary.  Quality  products  prepackaged  for  the  consumer  in  trans- 
parent bags  of  popular  size  evidently  is  the  ultimate  objective.  In  Pitts- 
burgh a  limited  amount  of  prepackaging  of  sweet  potatoes  already  is 
being  done.  Only  well-graded  and  carefully  standardized  commodities 
can  be  merchandised  successfully  in  this  manner. 

Consumer  Preferences  and  Related  Data 

The  study  of  consumer  preferences  in  sweet  potatoes  included  two 
types  of  exhibits,  one  of  different  grades  and  the  other  of  different  sizes. 
The  related  data  pertained  to  such  items  as  the  principal  buyers  of  sweet 
potatoes  in  the  retail  stores,  size  of  family,  size  of  individual  and  weekly 
purchases,  frequency  of  serving,  and  methods  of  cooking  sweet  potatoes. 


Figure  1.— Here  U.S.  No.  1  and  U.S.  No.  2  Louisiana  sweet  potatoes  are  shown 
during  the  last  part  of  a  three-period  demand  test  in  a  Pittsburgh  food  store.  The 
price  of  No.  l's  remained  constant  and  the  price  of  No.  2  s  was  lowered  during  the 
second  and  third  periods  to  eight  and  seven  cents  a  pound,  respectively.  Despite  the 
reduced  price  of  No.  2's,  purchases  favored  No.  l's  in  the  ratio  of  about  four  to  one. 

Grade  Preference 

For  the  grade  tests  in  the  stores,  U.  S.  No.  1  and  U.  S.  No.  2  sweet 
potatoes  were  exhibited  side  by  side  for  a  three-period  duration.  During 
the  first  period  both  grades  were  priced  on  the  basis  of  9  cents  a  pound. 
During  the  second  and  third  periods  the  price  of  No.  l's  remained  con- 
stant while  that  of  the  No.  2's  was  lowered  to  8  and  7  cents,  respectively 
No  labels  other  than  the  price  quotations  appeared  over  the  exhibits. 
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The  grade  tests  revealed  a  somewhat  constant  demand  for  the  U.  S. 
No.  1  sweet  potatoes  over  the  No.  2's  in  the  ratio  of  about  four  to  one, 
irrespective  of  the  declining  price  of  the  latter.  In  the  way  of  explana- 
tion, the  influence  of  the  declining  price  of  No.  2's  on  demand  was  fully 
counteracted  by  the  relatively  faster  deterioration  in  appearance  of  this 
grade  as  compared  with  that  of  the  No.  1. 

Some  may  say  that  if  only  U.  S.  No.  2  sweet  potatoes  were  put  on 
display,  they  would  be  taken  at  the  same  price  as  U.  S.  No.  l's.  So  they 
would,  but  the  quantity  taken  probably  would  be  reduced  to  an  un- 
satisfactorily low  level.  In  the  stores  where  the  exhibits  of  the  best  quality 
were  used,  the  demand  for  sweet  potatoes  was  reported  greatly  stimu- 
lated.  In  some  cases  the  sales  were  actually  doubled. 

The  shipment  of  U.  S.  No.  2  sweet  potatoes  to  distant  markets,  in 
the  long  run,  is  difficult  to  defend,  except  during  periods  of  unusually 
strong  demand  and  scarcity  of  the  better  grades.  The  fact  that  No.  2's 
possess  the  same  food  value  as  U.  S.  No.  l's  is  not  enough.  Eye  appeal  and 
size  are  the  main  factors  affecting  consumer  choices  and  volume  of  pur- 
chases. Thus  we  find  two  forces  competing  for  the  consumer  patronage: 
the  better  quality  merchandise  of  the  U.  S.  No.  l's  and  the  lower  price 
of  the  No.  2's.  Since  the  average  size  of  individual  purchase  is  relatively 
small,  as  will  be  shown  later,  it  is  easy  to  understand  why  the  demand  is 
so  strongly  on  the  side  of  the  better  grade.  But  here  attention  should  be 
called  to  the  fact  that  some  of  the  undesirable  qualities  of  U.  S.  No.  2 
sweet  potatoes  are  also  present  to  some  extent  in  the  U.  S.  No.  l's,  that 
is,  the  extreme  variation  in  sizes.  Consumers  like  uniformity  in  products, 
and  good  merchandising  practices  require  a  high  degree  of  it. 

Size  Preference 

Aside  from  good  appearance,  size  is  the  quality  in  sweet  potatoes 
with  which  the  housewife  is  most  concerned.  Size  is  closely  associated 
with  specific  uses  and  ease  of  preparation.  The  wide  variation  in  sizes 
causes  the  shopper  inconvenience  and  confusion  when  she  has  to  follow 
her  neighbor  to  the  sweet  potato  bin  and  pick  from  a  deteriorated  and 
motley  lot.  Probably  no  other  farm  product  offered  the  retailer  and  the 
consuming  public  is  more  heterogeneous  in  so  many  ways.  The  problem 
of  dividing  the  good  quality  sweet  potatoes  into  size  ranges  best  suited 
to  merchandising  uses  and,  at  the  same  time,  determining  the  most  profit- 
able method  of  disposing  of  the  over-  and  undersized  sweet  potatoes  is 
worthy  of  much  careful  study. 

In  the  size  preference  study  in  Pittsburgh,  U.  S.  No.  1  sweet  potatoes 
were  divided  into  size  ranges  designated  as  small,  medium,  and  large. 
The  small  size  included  sweet  potatoes  measuring  a  minimum  of  one 
and  three-fourths  inches  in  diameter  and  weighing  a  maximum  of  7 
ounces;  mediums  weighed  8  to  12  ounces,  and  the  large  size  13  to  24 
ounces.  From  these  size  groups  two  separate  exhibits  were  constructed 
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and  placed  in  different  stores.  In  one  store  the  three  sizes  were  placed 
side  by  side  and  quoted  at  the  same  price,  as  shown  in  Figure  2.  In  the 
other  store  the  small  and  medium  sizes  were  combined  and  exhibited 
beside  the  large  size,  as  presented  in  Figure  3.  The  duration  of  the 
second  experiment  was  divided  into  three  periods,  with  the  price  of  the 
small  and  medium  sizes  remaining  at  the  base  of  9  cents  a  pound,  while 


Figure  2. — This  display  of  U.S.  No.  1  Louisiana  sweet  potatoes  graded  large,  me- 
dium and  small  was  used  in  the  study  in  a  Pittsburgh  food  store  and  resulted  in  a 
doubling  of  normal  sales.  Customers  showed  a  strong  preference  for  the  medium-sized 
potatoes. 

the  large  size  was  quoted,  for  the  three  periods,  at  9,  7.  and  5  cents  a 
pound,  respectively. 

At  the  store  where  the  three  sizes  were  exhibited  separately,  the 
purchases  of  273  customers  comprised  31  per  cent  small  size,  50  per  cent 
medium  size  and  19  per  cent  large  size.  These  figures  correspond  closely 
to  the  results  of  the  study  in  Louisiana  and  in  Chicago. 

At  the  store  where  the  small  and  medium  size  sweet  potatoes  were 
combined  against  the  large  size,  the  test  was  designed  to  determine  the 
effect  of  price  changes  on  the  demand  for  the  large  size.  When  both  lots 
were  quoted  on  the  basis  of  nine  cents  a  pound,  94  per  cent  of  the  pur- 
chases consisted  of  small  and  medium  sizes  and  6  per  cent  of  the  large 
size.  As  the  price  relation  changed  to  9  and  7  cents,  respectively,  the  con- 
sumer preference  was  reversed  to  61  per  cent  in  favor  of  the  large  size 
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Figure  3. — The  Louisiana  "big"  sweet  potato  problem  being  attacked  by  one  of 
the  research  leaders  in  a  Pittsburgh  food  store.  Even  though  all  the  sizes  were  within 
the  U.S.  No.  1  grade,  there  was  a  much  lower  demand  for  the  larger  sizes,  and  to 
move  the  large  potatoes  in  satisfactory  volume  the  price  had  to  be  lowered  below  that 
of  the  other  sizes. 


and  39  per  cent  in  favor  of  the  small  and  medium  sizes.  When  the  price 
of  the  large  size  was  lowered  to  5  cents,  the  preference  shifted  back  to  the 
smalls  and  mediums  in  the  ratio  of  52  per  cent  to  48  per  cent.  This  last 
reversal  was  due  to  the  fact  that  the  more  desirable  potatoes  in  the  large 
group  had  been  picked  out  and  only  the  excessively  large  sizes  remained 
in  the  large-size  lot. 

Both  shippers  and  retailers  who  struggle  with  the  disposition  of  the 
large  sweet  potatoes  may  find  this  observation  of  much  importance.  The 
large  sweet  potatoes  may  contain  as  much  food  value  as  the  small  and 
medium  sizes,  but  the  fact  that  they  are  much  less  in  demand  places 
them,  from  the  standpoint  of  merchandising,  in  a  lower  price  bracket. 
Therefore,  to  maintain  equal  quantity  of  sales  among  the  different  size 
groups,  differentials  in  price  must  be  adjusted  to  the  differentials  in 
demand. 

Although  the  division  of  sweet  potatoes  into  size  groups  leads  to  bet- 
ter methods  of  fitting  the  supply  to  market  demand,  the  experiment  leaves 
some  problems  yet  unsolved.  For  example,  there  is  a  minimum  price  at 
which  any  grade  of  Louisiana  sweet  potatoes  may  be  handled  at  distant 
markets  and,  at  the  same  time,  a  profit  secured  for  the  producers.  No 
doubt  there  is  an  appreciable  portion  of  the  present  U.  S.  No.  1  grade 
which  comprises  excessively  large  sweet  potatoes  that  could  not  command 
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the  minimum  price  and  move  in  satisfactory  quantity.  Also,  a  high  per- 
centage of  the  small  sizes  weighing  under  six  ounces  are  not  in  demand 
at  a  profitable  price.  Further  study  is  necessary,  therefore,  to  determine 
the  proper  divisions  to  make  in  the  size  ranges  for  the  fresh  market,  and 
to  determine  definitely  the  sizes  that  should  be  assigned  to  other  uses. 

Principal  Buyer  at  Retail  Store 

Of  the  382  customers  purchasing  sweet  potatoes  at  retail  food  stores 
in  Pittsburgh,  75  per  cent  were  housewives,  21  per  cent  husbands  and  4 
per  cent  children  or  friends  of  the  family.  The  housewife,  therefore, 
is  the  principal  consumer  whose  demands  must  be  considered  by  sweet 
potato  producers  and  dealers. 

Size  of  Family 

The  results  of  this  study  coincide  closely  with  the  findings  in  the 
previous  studies.  Of  the  320  families  represented  by  customers  purchas- 
ing sweet  potatoes,  30  per  cent  averaged  fewer  than  three  persons  in  size, 
including  parents,  and  73  per  cent  fewer  than  five.  Only  15  per  cent 
consisted  of  six  or  more.  The  average  size  of  family  was  3.7  persons. 
These  data  indicate  that  adults  and  not  children  are  the  principal  con- 
sumers of  Louisiana  sweet  potatoes. 

Size  of  Purchase 

The  percentages  of  the  different  sizes  of  individual  and  weekly 
purchases  of  sweet  potatoes  are  shown  in  Table  1.  For  the  U.S.  No.  1 
and  U.  S.  No.  2  grades  the  average  size  of  single,  or  individual,  purchases 
was  3.1  pounds,  and  the  average  for  the  week  was  4.5  pounds.  In  the 
tests  with  the  small,  medium  and  large  sizes,  the  individual  purchases 
averaged,  respectively,  2.6,  3.3,  and  4.2  pounds.  Most  of  the  larger  indi- 
vidual and  weekly  purchases  appeared  to  be  associated  with  food  habits 
rather  than  ability  to  pay.  The  prices  were  believed  too  high  to  induce 
larger  weekly  purchases  in  the  lower  purchasing  power  group  of  con- 
sumers. However,  a  more  extensize  study  conducted  by  Professor  Abra- 
hamsen  of  North  Carolina  Agricultural  Experiment  Station  in  North 
Carolina  on  the  relation  of  income  and  sweet  potato  purchases  reveals 
that  the  weekly  purchases  in  the  lowest  income  class,  that  is,  the  class 
with  family  income  below  $100  a  month,  were  45  per  cent  higher  than 


TABLE  1.    Size  of  Individual  and  Weekly  Sweet  Potato  Purchases  by  368  Customers 
at  Retail  Food  Stores  in  Pittsburgh,  March,  1947 


Purchases* 

Per 

cent  of  each 

size  of  purchase  in  pounds 

One 

Two 

Three 

Four  Five 

Six  Seven  Eight  Nine  Ten-up 

Total 

Individual 
Weekly 

.  16.0 
.  10.7 

26.4 
13.7 

37.2 
32.1 

10.3  5.2 
14.9  8.5 

2.4       .2       .0       .0  2.3 
9.0     2.6     5.1      1.3  11.1 

100.0 
100.0 

*  Average  size  of  individual  purchases:  for  U.  S.  Nos.  1  and  2,  was  3.1  pounds;  and 
for  small,  medium  and  large  sizes,  2.6,  3.3,  and  4.2  pounds,  respectively.  Average  amount 
of  weekly  purchases  was  4.5  pounds. 
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in  the  highest  income  class  considered  where  the  family  income  was  over 
1200  a  month.2 

Frequency  of  Serving  Sweet  Potatoes 

The  frequency  with  which  the  families  are  served  sweet  potatoes 
may  depend  principally  on  how  well  the  family'  likes  them.  Seventy-two 
per  cent  of  the  customers  interviewed  reported  serving  their  families 
sweet  potatoes  one  to  two  days  a  week.  Eighty-eight  per  cent  served  not 
more  than  three  days  a  week.  The  average  per  week  was  2.1  days. 

Methods  of  Cooking  Sweet  Potatoes 

The  different  qualities  in  sweet  potatoes,  especially  size,  are  closely 
associated  with  the  methods  of  preparation.  Of  the  531  times  that  differ- 
ent methods  of  cooking  sweet  potatoes  were  mentioned  by  the  sweet  po- 
tato customers,  oven-baking  was  given  53.3  per  cent  of  the  times,  candying 
23.7  per  cent,  cooking  with  meat  10.0  per  cent,  frying  8.5  per  cent,  and 
making  the  sweet  potatoes  into  such  dishes  as  pies  and  puddings,  4.5 
per  cent.  On  the  whole,  the  small  and  medium  sizes  were  baked  or 
cooked  with  meat  and  the  larger  ones  used  for  the  other  purposes.  These 
and  other  data  indicate  very  little  difference  in  the  manner  of  serving 
sweet  potatoes  in  different  parts  of  the  country. 

Summary  and  Recommendations 

To  obtain  the  reaction  of  Pittsburgh  dealers  to  Louisiana  sweet 
potatoes,  26  distributors  and  wholesalers  were  interviewed.  This  survey 
revealed  (1)  that  sweet  potatoes  intended  for  the  fresh  markets  should 
be  more  carefully  graded.  Present  receipts,  on  the  average,  contain  too 
high  a  percentage  of  waste  and  off-sizes;  (2)  that  with  improvements  in 
merchandising  practices  by  retailers,  better  standardized  products  are 
required  with  emphasis  principally  on  good  appearance  and  a  high 
degree  of  uniformity  in  shape  and  size;  (3)  that  probably  sweet  potatoes 
intended  for  the  retail  trade  should  be  graded  and  packed  for  shipment 
according  to  size,  thereby  making  distribution  to  the  different  types  of 
stores  more  equitable;  and  (4)  that  better  standardization  of  the  prod- 
uct will  greatly  stimulate  the  demand. 

As  to  the  type  of  sweet  potato  package,  wholesale  dealers  offered 
no  adverse  criticism  of  the  James  crate  used  by  Louisiana  shippers  pro- 
vided it  was  clean,  well-labeled  and  of  good,  general  appearance. 

On  the  whole,  sweet  potatoes  from  Louisiana  were  reported  arriving 
at  Pittsburgh  in  good  condition. 

Pittsburgh  dealers  complained  of  the  lack  of  consistency  in  the 
quality  of  Louisiana  sweet  potatoes.  Few  shippers  could  be  relied  upon 

2  Martin  A.  Abrahamsen,  Consumer  Preferences  for  Sweet  Potatoes,  N.  C.  Experi- 
ment Station  Tech.  Bui.  82,  February,  1947. 
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to  deliver  good  quality  repeatedly.  Brands  that  are  constant  in  quality 
net  repeat  orders  and  a  premium  in  price. 

Compared  with  other  varieties  of  sweet  potatoes  at  the  Pittsburgh 
markets,  the  Louisiana  product  appeared  to  be  in  a  favorable  position, 
especially  in  relation  to  edible  and  keeping  qualities. 

A  study  of  the  restaurant  demand  for  sweet  potatoes  revealed  that, 
because  the  product  is  usually  sliced  and  candied  for  table  use,  the  supply 
was  selected  from  the  lower  grades. 

Canned  sweet  potatoes,  which  included  Louisiana  brands,  were  re- 
ported as  lacking  quality  in  some  cases  and  uniformity  of  quality  in 
others.  The  small  can  of  whole  sweet  potatoes,  both  vacuum  and  sirup 
pack,  was  reported  most  popular  among  housewives.  It  is  believed  there 
is  a  need  for  lower  priced  canned  sweet  potatoes  that  might  be  obtained 
from  off-sized  and  poorly  shaped  sweet  potatoes. 

The  changes  in  merchandising  methods  in  the  retail  food  stores  call 
for  greatly  needed  changes  and  improvement  in  grading  and  standardiz- 
ing sweet  potatoes  for  the  fresh  produce  markets.  Along  with  many  other 
products,  sweet  potatoes  are  being  prepackaged  for  the  store  customers. 
Prepackaging  requires  a  definite  standard  and  quality  of  merchandise. 

The  tests  for  consumer  preferences  in  the  grade  and  size  of  sweet 
potatoes  in  the  Pittsburgh  stores  indicated  (1)  that  with  U.  S.  No.  l's 
quoted  at  nine  cents  a  pound  and  U.  S.  No.  2's  at  seven  cents,  purchases 
favored  the  former  four  to  one;  (2)  that  where  the  different  sizes  of 
U.  S.  No.  l's  were  quoted  at  the  same  price  consumers  chose  31  per  cent 
small  sizes,  50  per  cent  mediums,  and  19  per  cent  large  sizes;  and  (3) 
that  when  the  small  and  medium  sizes  were  combined  and  tested  against 
the  large  sizes,  it  was  necessary  to  reduce  the  price  of  the  large  sizes  about 
two  cents  a  pound  in  order  to  get  equal  volume  of  purchases.  This  in- 
dicated that  the  large  size  sweet  potatoes  are  less  in  demand  and  come 
within  a  lower  price  bracket. 

Other  information  obtained  from  consumers  at  the  retail  food  stores 
indicated  that  (1)  75  per  cent  of  the  buyers  of  sweet  potatoes  were  house- 
wives; (2)  the  average  size  of  families  using  sweet  potatoes,  including 
parents,  was  3.7  persons;  (3)  the  average  size  of  single  purchases  was  3.1 
pounds  and  of  weekly  purchases  4.5  pounds;  (4)  sweet  potatoes  were 
served  to  the  families  an  average  of  2.1  days  a  week;  and  (5)  that  sweet 
potatoes  were  oven-baked  over  53  per  cent  of  the  times,  candied  24  per 
cent,  and  cooked  with  meat,  fried  or  made  into  casserole  dishes  the 
balance  of  the  times. 

The  studies  of  consumer  preferences  for  the  different  grades  and  sizes 
of  sweet  potatoes  have  led  to  the  conclusion  that  certain  revisions  should 
be  made  in  the  pattern  of  grading  sweet  potatoes  for  the  fresh  produce 


13 


market;  that  sweet  potatoes  possessing  the  other  favorable  marketing 
qualities  should  be  graded  according  to  size  and  placed  into  definite  size 
groups. 

There  appears  to  be  prominent  inconsistency  in  the  present  grade 
specifications  for  sweet  potatoes.  For  example,  the  U.  S.  No.  1  grade  in- 
cludes sweet  potatoes  which  would  fall  into  different  price  brackets  in 
the  retail  food  stores.  It  has  been  indicated  by  tests  and  extensive  obser- 
vation that  the  small  and  medium  sizes  command  a  higher  price  than  the 
large  size,  and  that  there  are  those  of  the  extremely  small  and  large  sizes 
which  the  trade  will  not  take  at  a  price  profitable  to  the  producer. 
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Summary 


1.  Sweet  potatoes  are  a  good  carbohydrate  feed  for  dairy  animals  when 
used  freshly  chopped  or  dehydrated.  Sweet  potato  vines  are  also  of 
value  as  a  feed. 

2.  Sweet  potato  vines  when  used  as  a  supplemental  pasture  for  milking 
cows  have  shown  increases  in  milk  production  averaging  19  per  cent 
over  that  from  cows  on  permanent  pasture. 

3.  Freshly  chopped  sweet  potatoes  have  been  found  to  be  2.5  times  as 
valuable  as  silage  in  the  dairy  ration. 

4.  In  feeding  experiments  dehydrated  sweet  potatoes  made  from  whole 
tubers  were  palatable,  while  a  product  of  poor  quality  made  from 
culled,  bruised,  and  sectioned  potatoes  was  slightly  unpalatable. 

5.  For  milk  production,  dehydrated  sweet  potatoes  contained  88  per 
cent  of  the  value  of  yellow  corn  meal,  and  they  were  approximately 
17  per  cent  more  valuable  than  ground  ear  corn,  including  cob  and 
shuck. 

6.  Digestion  trials  showed  that  the  good  quality  dehydrated  sweet  pota- 
toes contained  from  76  to  81  per  cent  total  digestible  nutrients,  while 
a  poor  quality  product  contained  71  per  cent  T.D.N,  on  the  dry  basis. 


7.  The  high  carotene  content  of  Porto  Rico  varieties  of  sweet  potatoes 
increases  the  vitamin  A  value  of  the  butterfat, 


Utilizing  Sweet  Potatoes  as  Feed 
for  Dairy  Cattle 


By 

D.  M.  Seath,  L.  L.  Rusoff,  G.  D.  Miller  and  Cecil  Branton* 

There  is  much  demand  for  information  on  the  feeding  value  of 
sweet  potatoes.  Sweet  potato  tubers  have  been  chopped  and  fed  in  the 
fresh  stage,  and  the  vines  have  been  used  as  a  supplemental  grazing  crop. 
Recently,  dehydrated  sweet  potatoes,  a  product  relatively  new  to  most 
farmers,  have  appeared  on  the  market. 

Dairymen  are  especially  interested  in  this  dehydrated  feed,  which 
made  its  first  appearance  about  10  years  ago  but  did  not  attain  large-scale 
production  until  during  World  War  II,  when  the  demand  for  it  as  human 
food,  especially  for  shipment  abroad,  caused  a  phenomenal  expansion 
in  the  industry.  At  present  there  are  67  dehydrating  plants  in  Louisiana, 
of  which  50  are  used  exclusively  for  dehydrating  sweet  potatoes.  Present 
evidence  tends  to  indicate  that  a  larger  percentage  of  this  dehydrated 
product  will  be  utilized  as  livestock  feed  and  that  dairy  herds  will  be 
fed  a  major  portion  of  it.  This  will  be  especially  true  if  the  cost  of  the 
product  is  kept  in  line  with  its  relative  feeding  value.  Under  such  con- 
ditions this  new  product  will  do  much  toward  helping  southern  com- 
munities produce  more  of  their  own  concentrate  feeds,  thus  reducing 
the  heavy  expense  of  importing  these  feeds. 

I.    Grazing  Sweet  Potato  Vines 

Not  only  is  the  sweet  potato  tuber  an  excellent  cow  feed,  but  the 
vine  is  likewise  nutritious  and  is  relished  by  dairy  cows.  Reports1  made 
on  experiments  conducted  for  7  years  at  the  North  Louisiana  Experiment 
Station  show  the  value  of  sweet  potato  vines  as  pasture  (Table  1)  . 

Stimulation  to  milk  production  was  shown  in  all  of  the  experimental 
trials  by  cows  grazing  sweet  potato  vines.  This  was  especially  true  when 
cows  had  previously  been  grazing  permanent  pasture  which  was  usually 
low  in  palatability  and  in  production  in  the  late  summer  and  fall 
months.  Over  a  7-year  period  this  average  increase  in  milk  yields  for 
Jersey  cows  was  19  per  cent.  Likewise,  the  milk  production  averaged 
10  per  cent  higher  than  when  cows  were  grazing  soybeans,  thus  giving 
evidence  that  sweet  potato  vines  would  rank  near  the  top  among  sup- 
plemental crops  available  for  stimulating  higher  milk  yields  during  late 
summer  and  early  fall  months. 

*  Dairy  Husbandman,  Associate  Dairy  Nutritionist,  Assistant  in  Dairying,  and 
Assistant  Dairyman,  respectively.  Acknowledgement  is  made  of  the  experimental  work 
prior  to  1939,  particularly  on  utilizing  the  fresh  sweet  potatoes  and  vines,  conducted 
by  R.  H.  Lush,  formerly  dairy  husbandman  of  the  Station. 

i  Data  taken  from  annual  reports  submitted  to  the  Director  by  R.  H.  Lush,  form- 
erly dairy  husbandman  of  the  Louisiana  Agricultural  Experiment  Station, 


TABLE  1.   Summary  of  Sweet  Potato  Vines  Grazing  Experiments  at  North 
Louisiana  Experiment  Station 


Acres 

Days 

(_-ow  days 



Pounds  milk 

Year  of  test 

grazed 

per  acre 

per  acre 

potatoes 

1933 

1.5 

66 

123 

No  record 

1934 

2.0 

27 

54 

1935 

2.0 

25 

50 

1936 

2.5 

13 

21* 

1937 

2.0 

25 

85 

1816 

1938 

2.5 

48 

87 

2167 

1939 

2.5 

30 

36 

851 

Average  

2.14 

33.4 

65.1 

1611 

*In  1936,  36  per  cent  of  the  vines  were  not  consumed. 


The  period  that  the  vines  were  grazed  was  relatively  short,  varying 
from  13  to  66  days  and  averaging  33.4  days.  The  cow  days  per  acre  were 
about  double  the  number  of  grazing  days  and  varied  from  21  to  123 
and  averaged  65.1.  This  shows  that  the  average  carrying  capacity  was 
approximately  2  cows  per  acre  for  a  period  of  33  days. 

Grazing  of  the  sweet  potato  vines  was  started  at  varying  times  rang- 
ing from  July  12  to  September  19.  Factors  affecting  the  time  when  first 
grazed  included  time  when  potatoes  were  set  out  and  the  prevailing 
weather,  particularly  the  amount  and  distribution  of  rainfall. 

When  sweet  potato  vines  are  grazed  several  times  during  the  grow- 
ing season  instead  of  just  before  the  tubers  are  harvested,  there  is  an 
increase  in  the  amount  of  grazing  secured,  but  a  reduction  in  the  tubers 
harvested.  This  decrease  in  the  yield  of  tubers  averaged  21  per  cent. 
There  was  a  direct  correlation  between  the  time  of  grazing  and  the  loss 
in  yield  of  tubers.  The  earlier  the  vines  were  grazed,  the  greater  the 
loss  of  potatoes  harvested. 

II.    Feeding  Freshly  Chopped  Potatoes 

When  sweet  potatoes  are  chopped,  as  with  a  corn  knife,  and  fed 
fresh  they  are  relished  by  dairy  cattle  and  are  highly  nutritious.  When 
properly  stored  they  can  be  thus  fed  over  a  period  of  2  to  4  months  and 
make  an  important  contribution  to  the  fall  and  early-winter  ration  at  a 
time  when  milk-stimulating  feeds  are  badly  needed.  In  4  feeding  tests 
conducted  at  the  North  Louisiana  Experiment  Station1  it  was  found 
that  100  pounds  of  chopped  sweet  potatoes  equalled  250  pounds  of 
sorgo  or  corn  and  soybean  silage.  Thus  it  would  appear  that  dairymen 
in  need  of  silage  or  without  sufficient  silage  could  feed  10  to  15  pounds 

i  Data  taken  from  annual  reports  submitted  to  the  Director  by  R.  H.  Lush,  form- 
erly dairy  husbandman  of  the  Louisiana  Agricultural  Experiment  Station. 
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of  chopped  sweet  potatoes  daily  per  cow  and  could  expect  results  com- 
parable to  the  feeding  of  from  25  to  38  pounds  of  silage  per  cow  daily. 

III.    Dehydrated  Sweet  Potatoes  as  Dairy  Feed 
Comparative  Chemical  Analyses 

One  of  the  first  questions  asked  about  the  dehydrated  sweet  potato 
product  is,  how  does  its  chemical  analysis  compare  with  that  of  the  fresh 
sweet  potato?  In  general,  the  answer  most  nearly  correct  is  that  the 
dehydrated  product  is  the  same  as  the  fresh  sweet  potato  after  most  of 
the  water  is  removed.  It  takes  about  3  pounds  of  the  fresh  potato  to 
produce  1  pound  of  the  dehydrated  feed.  The  commercially  dried  pro- 
duct contains  around  7  to  10  per  cent  water  as  compared  to  around  70 
per  cent  for  fresh  sweet  potatoes. 

Shown  in  Table  2  are  the  chemical  analyses*  of  the  various  dehy- 

TABLE  2.    Chemical  Analyses  of  Dehydrated  Sweet  Potatoes  Tested  Experi- 
mentally Along  with  Other  Feeds  Similar  in  Feeding  Value* 


Percentages  of  the  various  constituents 


Kind  of  Feed 

Year 

Nitrogen- 

fed 

Water 

Crude 

Fat 

Crude 

free 

Ash 

protein 

fiber 

extract 

Dehydrated  sweet  potatoes 

(starch  variety)  

1944 

8.73 

2.50 

0.64 

2.93 

82.36 

2.84 

Sundried  sweet  potatoes  (starch 

variety)  

1944 

16.80 

4.13 

0.85 

3.48 

70.56 

4.18 

Dehydrated  sweet  potatoes 

(Porto  Rico)  

1945 

6.80 

5.00 

0.85 

3.90 

79.98 

3.47 

Dehydrated  sweet  potatoes 

(Porto  Rico)  

1946 

7.04 

4.69 

1.24 

1.55 

82.39 

3.09 

Dehydrated  sweet  potatoes,  poor 

quality,  (Porto  Rico)  

1946 

9.60 

4.56 

0.50 

4.32 

77.74 

3.28 

Corn  meal  (No.  1),  listed  for 

t 

12.8 

9.6 

3.9 

2.3 

70.0 

1.4 

Corn,  with  cob  and  shuck,  listed 

for  comparison  

t 

9.0 

8.7 

3.2 

10.4 

66.8 

1.9 

Dried  beet  pulp,  listed  for 

comparison  

t 

18.0 

9.0 

0.8 

18.8 

59.9 

3.5 

♦Frances  Bonner  and  C.  C.  Moreland  of  the  Feed  and  Fertilizer  Laboratory  aided  with  some  of  tne 
analyses. 

fAnalyses  of  comparative  feeds  taken  from  F.  B.  Morrison's  Feeds jind  Feeding.  12th  Ed.  1945. 
The  Morrison  Publishing  Co.,  Ithaca,  New  York. 


drated  sweet  potato  products  tested  experimentally  by  the  Dairy  Research 
Department  of  the  Louisiana  Agricultural  Experiment  Station.  Also  are 
shown  the  average  analyses  of  corn  meal,  ground  corn  with  cob  and 
shuck,  and  dried  beet  pulp.  These  are  all  similar  in  chemical  analyses 
to  dried  sweet  potatoes  and  are  listed  for  comparative  reasons  only.  In- 
spection of  the  percentages  of  these  various  constituents  shows  that  the 
crude  protein  content  of  the  dried  sweet  potatoes  averages  around  one- 
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half  that  found  in  the  corn,  corn  with  cob  and  shuck,  and  dried  beet 
pulp.  The  fat  content  is  very  low  compared  to  corn  and  about  the  same 
as  for  beet  pulp.  In  crude  fiber  content,  there  is  very  little  difference 
between  the  dried  potato  products  and  corn  meal.  On  the  other  hand, 
the  content  of  nitrogen-free  extract  (soluble  carbohydrate)  is  slightly 
higher  in  dried  sweet  potatoes  than  in  any  of  the  comparative  feeds  listed. 

Variations  shown  in  the  percentages  of  the  various  constituents  in 
the  dried  sweet  potato  products  is  a  point  of  special  interest.  This  tends 
to  suggest  that  factors  such  as  the  variety  of  potatoes,  the  fertility  of  the 
land  on  which  the  potatoes  are  grown,  and  the  dehydrating  process  itself 
may  all  have  important  effects  on  the  actual  chemical  analysis  of  the 
final  product.  In  this  connection,  it  should  be  pointed  out  that  the 
Porto  Rico  varieties  produce  a  dehydrated  feed  that  is  relatively  high  in 
its  content  of  carotene,  the  yellow  pigment  converted  by  animals  into 
vitamin  A.  At  the  other  extreme  is  the  white  starch  variety  of  sweet 
potato  such  as  L  4-5,  which  produces  a  dehydrated  feed  containing  little, 
if  any,  carotene. 

Feeding  Experiments 

In  the  first  feeding  experiment,  conducted  in  1944,  dehydrated  sweet 
potatoes  were  compared  with  ground  yellow  corn  meal.  Air-dried  sweet 
potatoes  that  were  first  chopped  by  a  homemade  shredder  and  spread 
over  a  concrete  surface  for  drying  were  used  for  the  first  two  periods  of 
the  trial.  A  shortage  of  this  material  necessitated  using  a  commercially 
dried  product  for  the  last  period  of  the  experiment.  Both  products  re- 
sulted from  drying  a  high-starch  sweet  potato  variety,  such  as  the  L4-5, 
developed  by  the  Horticulture  Research  Department  of  the  Louisiana 
Agricultural  Experiment  Station.  During  the  war  the  portion  of  the 
acreage  devoted  to  producing  this  starch  variety  decreased  in  favor  of 
the  sweeter  Porto  Rico  varieties. 

Simple  concentrate  mixtures  were  fed  in  this  trial,  for  it  has  been 
shown  that  cows  do  not  require  a  complex  grain  mixture.2  The  mixtures 
consisted  of  3  parts  by  weight  of  ground  dehydrated  sweet  potatoes,  or 

3  parts  by  weight  of  ground  yellow  corn;  1  part  of  41  per  cent  cotton- 
seed meal;  and  1  per  cent  each  of  salt,  special  process  steamed  bone  meal, 
and  powdered  oyster  shell.  These  mixtures  were  fed  to  16  Holstein  and 

4  Jersey  cows  at  the  rate  of  approximately  9  pounds  for  each  pound  of 
butterfat  produced.  In  addition,  each  cow  received  approximately  30 
pounds  of  corn  silage  and  1 7  pounds  of  either  lespedeza  or  Alyce  clover 
hay  daily.  For  each  period  one-half  of  the  cows  received  the  sweet  potato 
concentrate  mixture  and  one-half  received  the  corn  concentrate  mixture. 

About  one-half  of  the  cows  relished  this  starch  variety  sweet  potato 
meal  from  the  start.  The  other  half  required  from  one  to  four  days  to 
become  accustomed  to  the  change.  After  the  change  was  completed,  the 
cows  ate  sweet  potato  meal  as  readily  as  they  ate  corn  meal.  Changes  in 


2  Louisiana  Agricultural  Experiment  Station  Annual  Report,  1942-43,  pp.  63-64. 
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body  weights  of  the  experimental  cows  gave  no  definite  evidences  that 
the  two  feeds  differed  significantly. 

While  the  cows  were  fed  the  yellow  corn  meal  mixture  the  daily 
milk  yields  averaged  27.4  pounds,  as  compared  to  26.3  pounds  while 
being  fed  the  dehydrated  sweet  potato  mixture.  The  difference  of  1.1 
pounds  per  cow  daily  represented  4.05  per  cent.  The  butterfat  yields 
also  favored  the  corn  meal  mixture  by  an  average  of  4.55  per  cent.  Based 
on  the  replacement  values  of  the  two  feeds  in  the  dairy  ration,  this  first 
trial  indicated  that  dehydrated  sweet  potato  meal  was  equal  to  approxi- 
mately 88  per  cent  of  corn. 

A  second  feeding  experiment  was  conducted  in  1945.  The  commer- 
cially dried  potatoes  used  in  this  experiment  were  the  highly  colored 
and  sweeter  Porto  Rico  variety.  The  product  proved  to  be  very  palat- 
able, and  was  readily  eaten  by  all  cows.  The  concentrate  ration  consisted 
of  3  parts,  by  weight,  of  dehydrated  sweet  potato  meal  and  1  part  of 
cottonseed  meal.  To  this  was  added  1  per  cent  each  of  salt,  special  pro- 
cess steamed  bone  meal,  and  oyster  shell  flour.  The  second  concentrate 
ration  was  the  same  except  that  ground  ear  corn  (including  cob  and 
shuck)  replaced  the  sweet  potato.  Adjustment  was  made  in  the  corn 
concentrate  ration  so  that  20  per  cent  more  corn,  but  the  same  amount 
of  cottonseed  meal,  was  fed  as  in  the  sweet  potato  ration.  This  was  done 
in  an  effort  to  help  compensate  for  the  extra  bulk  in  the  form  of  cob 
and  shuck  found  in  the  corn  mixture. 

Milk  yields,  based  on  a  four  per  cent  equivalent  basis,  were  almost 
identical  on  the  two  rations,  i.e.,  24.9  pounds  per  cow  daily  on  sweet 
potatoes,  and  25.0  pounds  on  the  corn  mixture.  Body  weight  changes 
of  the  16  Holsteins  and  4  Jerseys  used  in  the  experiment  were  almost 
identical.  In  general,  they  liked  the  sweet  potato  ration  better  than  the 
more  bulky  corn  ration  which  included  the  cob  and  shuck.  This  was  a 
partial  reflection  of  the  chemical  analyses  of  the  two  rations,  which 
showed  slightly  less  than  one-half  the  fiber  in  the  sweet  potato  mixtures 
as  in  the  corn  mixture.  On  the  other  hand,  the  corn  ration  contained 
slightly  more  protein. 

This  experiment  indicated  that  1.0  pound  of  sweet  potato  meal  was 
approximately  equal  to  1.2  pounds  of  ground  ear  corn  (including  cob 
and  shuck)  when  fed  in  combination  with  cottonseed  meal  to  cows 
receiving  legume  hay  and  corn-soybean  silage. 

The  high  carotene  content  of  the  sweet  potatoes  increased  the  vita- 
min A  content  of  the  butterfat  approximately  20  per  cent  over  that  of 
the  butterfat  produced  from  cows  fed  ground  corn.  The  values  were  43 
international  units  per  gram  as  compared  to  35  international  units  per 
gram.* 

The  third  experiment  conducted  at  the  Louisiana  station,  in  1946, 
demonstrated  the  importance  of  having  a  good  quality  product.  One  batch 

*  Miss  Harvye  Lewis  of  the  Department  of  Agricultural  Chemistry  and  Biochem- 
istry determined  the  vitamin  A  assays  of  the  butterfat. 
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of  dehydrated  sweet  potatoes  fed  was  that  produced  as  a  by-product  from 
a  commercial  plant  producing  a  food  for  human  consumption.  This  poor 
quality  dehydrated  product  resulted  from  utilizing  cull  potatoes,  peelings, 
bruised  sections  of  potatoes,  etc.,  and  was  darker  in  color  than  the  pre- 
vious meals.  However,  this  product  appeared  to  be  a  desirable  feed.  Re- 
actions of  livestock  told  a  different  story.  Many  animals  refused  to  eat 
normal  quantities  of  the  feed  and  would  entirely  go  off  feed  from  time 
to  time.  The  same  animals  when  fed  dehydrated  sweet  potatoes  made 
from  whole  tubers  ate  normal  amounts  each  day. 

IV.    Digestion  Trials* 

Four  dairy  steers  weighing  from  400  to  500  pounds  each  were  used 
as  experimental  animals.  The  procedure  used  included  the  use  of  at 
least  a  10-day  preliminary  period  and  a  10-day  collection  period.  The 
feces  were  collected  in  a  canvas  collection  bag.  A  1/50  aliquot  was  taken 
from  each  day's  fecal  output  for  each  steer  and  stored  in  a  refrigerator 
at  0°C.  until  completion  of  the  collection  period.  Nitrogen  determina- 
tions were  made  on  aliquots  of  the  fresh  excreta,  while  dried  excretum 
samples  were  used  for  the  other  analyses. 

The  basal  feeds  used  were  common  lespedeza  hay,  Alyce  clover  hay, 
or  Kobe  lespedeza  hay  and  cottonseed  meal.  Digestion  coefficients  were 
determined  for  these  feeds  prior  to  each  sweet  potato  digestion  trial. 

Trial  I  was  made  on  a  1945  commercial  dehydrated  sweet  potato 
meal  (Porto  Rico  variety)  using  common  lespedeza  hay  as  a  basal  feed. 
Four  to  five  pounds  of  dehydrated  sweet  potato  meal  were  fed  to  each 
steer  and  replaced  an  equivalent  amount  of  hay  on  the  digestible  protein 
and  total  digestible  nutrients  basis  in  the  basal  ration.  The  amount  of 
hay  was  adjusted  so  that  the  animals  maintained  their  weights  during 
the  preliminary  period,  after  which  the  digestion  trial  was  begun.  Trial 
II  made  use  of  Alyce  clover  hay  and  a  1946  commercial  dehydrated 
sweet  potato  meal;  Trial  III,  Alyce  clover  hay  and  a  1946  commercial 
dehydrated  poor  quality  sweet  potato  meal  made  from  cull  and  sectioned 
potatoes;  Trial  IV,  Kobe  lespedeza  hay  and  cottonseed  meal  and  a  1947 
commercial  dehydrated  sweet  potato  meal. 

The  compositions,  average  apparent  coefficients  of  digestibility,  anc 
total  digestible  nutrients  of  the  dehydrated  sweet  potatoes  on  the  dry 
basis  for  the  various  trials  are  presented  in  Table  3. 

The  apparent  variations  and  non-digestibility  of  the  protein,  fat 
and  fiber  of  the  dehydrated  sweet  potatoes  as  seen  in  Table  3  might  be 
explained  by  the  small  proportion  of  the  total  intake  of  these  constitu- 
ents in  the  ration.  The  apparent  non-digestibility  of  the  crude  protein 
may  be  due  to  several  factors,  namely,  (a)  heating  of  the  protein  during 
the  drying  process,  which  could  tend  to  make  it  less  digestible,  (b)  the 

*  L.  L.  Rusoff,  D.  M.  Seath,  and  G.  D.  Miller.  "Dehydrated  Sweet  Potatoes— Their 
Feeding  Value  and  Digestibility."  Jour.  Dy.  Sci.  10:1947  (in  press). 
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presence  of  non-protein  nitrogen  compounds  that  are  not  digestible,  or 
(c)  an  apparent  depression  of  digestibility. 

TABLE  3.  The  Composition,  Average  Apparent  Digestion  Coefficients,  and  Total 
Digestible  Nutrients  of  Commercially  Dehydrated  Sweet  Potatoes   (Dry  Basis) 


Trial 

Dehydrated  sweet 
potatoes 

Dry 

matter 

Crude 
protein 

Crude 
fat 

Crude 
fiber 

Nitrogen- 
free 
extract 

% 

% 

% 

% 

% 

I  

1945  

92.70 

5.39 
5.04 
5.04 
4.17 

0.91 
1.47 
0.55 
1 . 15 

4.21 
1.67 
4.78 
4.46 

86.28 
88.63 
85.99 
84.88 

II  

1946  

92.96 
90.40 
85.35 

Ill  

1946  (poor  quality) .  .  . 
1947  

IV  

Average  Apparent  Digestion  Coefficients 


I  

1945  

16.71 
-24.74 
-52.36 
-40.29 

II  

1946  

49.07 

Ill  

1946  (poor  quality)*  

IV  

1947  

94.17 

N.F.E. 

94.46 
84.53 
83.47 
88.23 


Total 
digestible 
nutrients 


81.06 
76.38 
71.78 
79.31 


^Analyses  based  on  three  steers  only;  product  made  from  cull  and  sectioned  potatoes  was  slightly 
unpalatable,  one  of  the  steers  refusing  to  eat  his  quota. 

In  this  study  the  coefficients  of  digestibility  for  the  nitrogen-free 
extract  were  consistent.  As  this  constituent  made  up  over  84  per  cent  of 
the  dry  matter  in  the  dehydrated  sweet  potato,  the  apparent  lack  of  di- 
gestibility of  the  other  constituents  had  but  small  effect  on  the  total 
digestible  nutrient  content.  The  low  content  of  protein  precludes  this 
product  from  being  an  important  source  of  this  nutrient.  The  total 
digestible  nutrient  values  for  commercial  dehydrated  sweet  potatoes 
ranged  from  76  to  81  per  cent  on  the  dry  basis;  the  poor  quality  com- 
mercial dehydrated  sweet  potatoes  made  from  cull  potatoes,  peelings, 
and  bruised  sections  of  potatoes  contained  71  per  cent  total  digestible 
nutrients. 


V.    Suggested  Concentrate  Mixtures  Using  Dehydrated 
Sweet  Potatoes 

Dairymen  should  keep  in  mind  that  simple  concentrate  mixtures 
when  fed  in  combination  with  good  pasture  or  other  high  quality  rough- 
age give  results  comparable  to  those  secured  by  feeding  complex  con- 
centrate mixtures.2  The  explanation,  in  view  of  present  scientific  knowl- 
edge, is  that  certain  microorganisms  such  as  bacteria  live  and  multiply 
in  the  paunch  of  the  cow  and  change  some  simple  food  nutrients  into 

2  Louisiana  Agricultural  Experiment  Station  Annual  Report,  1942-43,  pp.  63-64, 
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more  complex  ones.  For  example,  some  of  these  microorganisms  can 
convert  simple  proteins  into  more  complex  protein  compounds.  It  is  also 
known  that  certain  vitamins  (B  family  vitamins)  are  synthesized  in  the 
paunch  of  the  cow.  Therefore,  simple  concentrate  mixtures  when  they 
are  digested  supply  the  necessary  bodily  requirements  of  dairy  cattle. 
Simple-stomach  animals  such  as  the  chicken  and  the  hog,  however,  must 
have  a  complex  ration  because  of  their  inability  to  synthesize  sufficient 
quantities  of  these  nutrients. 

Experiments,  as  herein  reported,  made  use  of  simple  concentrate 
mixtures  such  as  dehydrated  sweet  potato  meal,  cottonseed  meal,  and 
minerals.  Such  mixtures  are  listed  below  but,  in  addition,  others  are 
given  in  order  to  suggest  many  variations  that  can  be  used,  depending 
on  the  amounts  of  various  feed  constituents  available.  It  should  be  kept 
in  mind  that  these  other  mixtures  have  not  been  tested  experimentally 
at  this  station,  but  are  based  on  the  comparative  value  of  dehydrated 
sweet  potatoes  as  a  replacement  for  corn  and  other  similar  feeds  in  the 
concentrate  mixture.  It  should  also  be  stated  that  it  is  necessary  to  use 
a  dehydrated  sweet  potato  product  that  has  a  naturally  high  palatability 
for  best  results. 

I.    To  be  fed  with  green  succulent  pasture  or  when  cows  are  being  fed  liberal  amounts 
of  good  legume  hay. 

2.  (15%  crude  protein) 

400  lbs.  sweet  potato  meal 
200  lbs.  bran 
200  lbs.  cottonseed  meal 
12  lbs.  salt 
8  lbs.  bone  meal 

4.  (14%  crude  protein) 

300  lbs.  sweet  potato  meal 
100  lbs.  cottonseed  meal 
200  lbs.  ground  oats  or  wheat  bran 
200  lbs.  dried  brewers'  grain 
12  lbs.  salt 
8  lbs.  bone  meal 

IT.    To  be  fed  with  fair  pasture  or  with  mixed  hay  consisting  of  half  legumes  and 
half  grasses. 
5.  (18%  crude  protein)  6 
300  lbs.  sweet  potato  meal 
200  lbs.  cottonseed  meal 
7  lbs.  salt 
5  lbs.  bone  meal 
5  lbs.  oyster  shell  flour 

7.  (17%  crude  protein)  8 
300  lbs.  sweet  potato  meal 
100  lbs.  dried  citrus  pulp 
100  lbs.  dried  brewers'  grain 
200  lbs.  cottonseed  meal 
10  lbs.  salt 
7  lbs.  bone  meal 
7  lbs.  oyster  shell  flour 
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1.    (15%  crude  protein) 

500  lbs.  sweet  potato  meal 
200  lbs.  cottonseed  meal 
10  lbs.  salt 
7  lbs.  bone  meal 

3.  (14%  crude  protein) 

200  lbs.  sweet  potato  meal 

200  lbs.  ground  corn  or  hominy 

100  lbs.  rice  bran 

100  lbs.  cottonseed  meal 

9  lbs.  salt 

6  lbs.  bone  meal 


.  (17%  crude  protein) 
300  lbs.  sweet  potato  meal 
200  lbs.  bran  or  ground  oats 
200  lbs.  cottonseed  meal 
9  lbs.  salt 
6  lbs.  bone  meal 
6  lbs.  oyster  shell  flour 
.  (16%  crude  protein) 

300  lbs.  sweet  potato  meal 
200  lbs.  rice  bran 
100  lbs.  rice  polish 
200  lbs.  cottonseed  meal 
12  lbs.  salt 
8  lbs.  bone  meal 
8  lbs.  oyster  shell  flour 


III.  To  be  fed  when  pasture  is  very  poor  or  when  no  legume  hay  is  being  fed. 


9.  (20%  crude  protein) 

400  lbs.  sweet  potato  meal 
300  lbs.  cottonseed  meal 
10  lbs.  salt 


10.  (20%  crude  protein) 


200  lbs.  sweet  potato  meal 
100  lbs.  ground  ear  corn  with  shuck 
200  lbs.  cottonseed  meal 


7  lbs.  bone  meal 


7  lbs.  salt 

5  lbs.  bone  meal 

5  lbs.  oyster  shell  flour 


7  lbs.  oyster  shell  flour 


11.  (20%  crude  protein) 


100  lbs.  sweet  potato  meal 
100  lbs.  molasses 
300  lbs.  dried  brewers'  grain 
100  lbs.  cottonseed  meal 
9  lbs.  salt 


12.  (20%  crude  protein) 

200  lbs.  sweet  potato  meal 
100  lbs.  dried  citrus  pulp 
100  lbs.  rice  polish 
300  lbs.  cottonseed  meal 
10  lbs.  salt 


6  lbs.  bone  meal 


7  lbs.  bone  meal 


6  lbs.  oyster  shell  flour 


7  lbs.  oyster  shell  flour 


The  above  rations  are  listed  as  suggestions  to  those  wishing  to  use 
sweet  potato  meal  in  concentrate  mixtures  for  dairy  cows.  Under  the 
conditions  listed  each  one  should  give  satisfactory  results,  although  there 
is  no  special  ration  that  is  particularly  better  than  others.  When  the 
particular  ingredients  listed  are  not  available  at  reasonable  prices  there 
are  many  substitutions  that  can  be  made.  For  example,  soybean  meal 
or  peanut  oil  meal  can  substitute  for  cottonseed  meal,  rice  polish  or 
hominy  for  corn,  beet  pulp  for  dried  citrus  pulp,  and  wheat  bran  for 
ground  oats.  In  the  using  of  all  the  above  rations  it  is  best  to  feed  the 
concentrate  mixtures  proportionate  to  the  amounts  of  milk  produced 
by  each  cow.  As  a  general  rule  one  should  feed  one  pound  of  grain  for 
each  to  4  pounds  of  milk  produced,  with  Jerseys  getting  the  narrower 
ratio  and  Holsteins  the  wider  one  and  the  other  breeds  intermediate. 
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The  Educational  Status  of 
Louisiana's  Farm  Population 

T.  Lynn  Smith  and  Louise  Kemp 
I.  SUMMARY 

1.  Whether  gauged  by  the  average  number  of  years  of  schooling, 
the  proportion  of  persons  with  no  formal  education,  or  the  percentages 
of  the  population  completing  high  school,  the  educational  status  of  Lou- 
isiana's population  is  very  low  in  comparison  with  that  of  people  in  the 
remainder  of  the  nation. 

2.  The  state's  poor  educational  showing  is  not  merely,  or  even  main- 
ly, due  to  the  high  percentage  of  Negroes  in  its  population,  although 
this  factor  does  reduce  the  averages.  If  the  comparisons  are  based  on 
data  for  the  white  population  alone,  Louisiana  still  ranks  at  the  bottom 
of  the  list. 

3.  The  state's  poor  educational  showing  is  due  mostly  to  the  inade- 
quate schooling  that  has  been  afforded  our  white  rural  population.  The 
educational  status  of  the  white  inhabitants  of  Louisiana's  towns  and 
cities  compares  favorably  with  that  of  their  fellow  urbanites  elsewhere 
in  the  nation.  But  among  the  white  farm  populations  of  the  various 
states,  that  of  Louisiana  ranks  at  the  bottom.  This  category  of  our  popu- 
lation has  received  an  average  of  only  6.3  years  of  schooling,  almost  a 
year  less  than  the  corresponding  figure  (7.1  years)  for  Alabama,  our 
closest  rival  for  the  cellar  position,  and  2.7  years  below  the  national 
average  for  the  white  rural-farm  population. 

4.  Louisiana's  farm  population  not  only  ranks  at  the  bottom  of  the 
nation's  educational  scale,  but  our  farm  people  are  more  disadvantaged 
educationally,  in  comparison  with  the  inhabitants  of  towns  and  cities, 
than  is  the  case  in  any  other  state.  In  other  words,  in  comparison  with 
the  amount  of  schooling  provided  our  urban  people  the  degree  to  which 
the  training  of  our  rural-farm  population  has  been  neglected  is  un- 
equalled anywhere  else  in  the  United  States. 

5.  The  people  living  in  the  northwestern  part  of  Louisiana  have  by 
far  the  highest  average  amount  of  schooling  and  those  living  in  the 
French-speaking  sections  of  south  Louisiana  have  the  lowest. 

6.  For  several  decades  Louisiana  has  been  about  keeping  pace  with 
the  nation  in  increasing  the  amount  of  education  given  to  white  ur- 
banites, and  has  now  reached  a  point  where  the  amount  of  training 
given  to  young  white  persons  in  rural-nonfarm  areas  comes  fairly  close 
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to  the  amount  afforded  comparable  groups  in  the  country  as  a  whole. 
The  educational  status  of  white  Louisiana  farmers  more  nearly  approxi- 
mates the  national  average  than  was  the  case  several  decades  ago,  but 
the  state  will  have  to  accelerate  its  pace  considerably  in  raising  rural 
educational  standards  before  farm  people  in  the  state  will  reach  the 
levels  attained  by  farmers  elsewhere.  The  state  is  gaining  little  headway 
on  the  nation  in  educating  its  Negroes. 

7.  Within  the  state  the  position  occupied  by  the  youthful  farmers 
compares  even  more  unfavorably  with  that  occupied  by  young  people  in 
other  groups  than  is  the  case  among  their  elders. 

IL  INTRODUCTION 

Purposes  and  Objectives 

This  is  a  study  of  the  educational  status  of  the  population  of  Louisi- 
ana. In  it  we  analyze  the  amount  of  formal  schooling  received  by  the 
people  of  the  state,  compare  these  attainments  with  those  of  the  popu- 
lations in  other  parts  of  the  Union,  examine  the  variations  from  group 
to  group  and  place  to  place  within  Louisiana,  and  study  the  nature  and 
direction  of  the  changes  and  trends  that  are  underway.  We  are  particu- 
larly interested  in  the  educational  standing  of  the  farm  people,  especially 
in  how  the  amount  of  schooling  received  by  them  compares  with  that 
given  to  other  groups  and  classes  in  the  population.  We  want  to  know 
if  this  spread  or  differential  is  greater  or  less  than  that  prevailing  in 
other  states  and  regions.  We  also  desire  to  identify  the  factors  that  are 
related  to  the  amount  of  schooling  received  by  farmers  and  others  and 
to  understand  the  ways  in  which  they  operate.  It  is  not  merely  that  we 
are  curious  about  these  and  related  matters.  On  the  contrary,  we  believe 
that  such  knowledge  is  necessary  in  order  that  measures  to  correct  short- 
comings and  provide  more  equal  educational  opportunities  for  all  may 
be  directed  in  the  most  intelligent  manner  possible.  It  is  earnestly  hoped 
that  the  data  and  relationships  set  forth  in  this  study  will  contribute  to 
the  provision  of  more  equitable  and  adequate  educational  opportunities 
for  the  state's  oncoming  citizenry. 

The  rural  sociologist  or  population  analyst  need  offer  no  apology 
for  an  interest  in  the  educational  status  of  the  population.  Modern  so- 
ciety takes  for  granted  the  ability  to  read  well,  write  legibly,  and  to 
make  and  check  rather  involved  calculations.  This  is  true  of  persons  in 
all  walks  of  life,  not  merely  those  living  in  towns  and  cities.  If  in  the 
small,  isolated,  and  self-sufficient  little  neighborhoods  and  communities 
of  half  a  century  ago,  many  a  farmer  could  get  along  fairly  well  with 
little  or  no  formal  schooling,  the  same  certainly  cannot  be  said  for  his 
grandson  on  the  farm  today.  Even  in  our  most  rural  areas  the  successful 
management  of  a  farm  requires  a  considerable  amount  of  schooling  on 
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the  part  of  the  farm  operator.  Furthermore,  we  now  know  that  the  rural 
schools  of  the  nation  train  fully  as  many  of  the  future  inhabitants  of 
our  cities  as  do  the  schools  of  those  cities  themselves. 

For  the  reasons  just  enumerated,  the  educational  status  of  the  popu- 
lation has  become  an  important  index  of  its  quality.  It  is  a  direct  reflec- 
tion of  the  amount  of  effort  which  parents,  the  members  of  the  commu- 
nity as  a  whole,  and  the  state  are  putting  forth  to  insure  the  well-being 
of  the  oncoming  generations.  Nowadays  when  the  state  and  the  nation 
do  so  much  to  and  for  the  many  classes  that  make  up  the  great  society, 
it  is  highly  important  to  know  the  extent  to  which  education — a  pri- 
mary determinant  of  the  quality  of  the  population— is  being  afforded 
to  the  various  residential,  racial,  and  cultural  groups. 

Data  and  Procedure 

The  results  of  the  1940  Census  offer  the  best  opportunity  we  have 
had  for  taking  stock  of  the  educational  attainments  of  the  population. 
Prior  to  1940  only  data  on  illiteracy  were  gathered.  Long  ago  in  the 
United  States  the  percentages  of  those  who  were  unable  to  read  and 
write  were  reduced  so  much  that  the  proportion  illiterate  came  to  be  a 
very  unsatisfactory  measure  of  educational  attainments  of  the  people 
of  any  given  area,  race  or  occupation.  Fortunately,  in  1940  the  regular 
population  schedule  contained  questions  about  the  number  of  years  of 
schooling  received.  The  published  reports  of  the  census,  together  with 
special  tabulations  that  we  have  had  made,  make  possible  a  fairly  thor- 
oughgoing analysis  of  the  educational  achievement  of  Louisiana's  popu- 
lation. 

The  question  on  the  census  schedule  referred  to  the  highest,  or  last 
full,  grade  the  person  had  completed  in  the  school  system.  The  possible 
range  is  from  no  grades  at  all,  represented  by  zero,  through  five  years 
or  more  of  college,  represented  by  the  number  17.  We  have  restricted 
our  study  to  the  educational  attainment  of  adults,  or  those  persons  who 
may  be  assumed  to  have  completed  their  training.  Most  of  the  data  refer 
to  persons  25  years  of  age  and  over;  but  the  discussion  of  the  educational 
status  of  the  population  divided  into  five-year  age  groups  also  includes 
the  group  aged  20-25  years. 

To  be  most  readily  understood,  these  data  must  be  compressed  into 
indexes  of  one  kind  or  another.  Apriori  it  would  seem  that  one  of  the 
best  yardsticks  of  the  educational  status  of  a  group  would  be  the  median 
number  of  school  years  completed.  This  is  the  number  that  divides  the 
group  into  two  equal  parts,  one  half  having  completed  more  years  and 
one  half  having  completed  less  years  than  the  median.  Wherever  possible 
we  have  used  this  figure  as  one  measure  of  attainment.  "Average"  as  we 
use  it  in  this  study  refers  to  median  years  of  schooling.  From  the  pub- 
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Itshed  tabulations  of  the  Bureau  of  the  Census1  it  was  possible  to  obtain 
the  medians,  or  average  amounts  of  schooling  attained,  for  the  adult 
populations  of  the  state  and  nation  for  both  whites  and  nonwhites  prop- 
erly subdivided  into  the  urban,  the  rural-nonfarm,  and  the  rural-farm 
categories. 

We  supplemented  this  information  by  calculating  the  proportions  of 
persons  who  have  attained  specific  educational  levels  (completed  no 
years  of  school,  completed  seven  grades,  completed  high  school,  etc.). 
On  the  basis  of  these  indexes,  it  was  possible  to  make  fairly  satisfactory 
comparisons  of  the  status  of  Louisiana's  population  with  that  of  the 
rest  of  the  country. 

The  analysis  of  variations  within  the  state  was  more  difficult.  Al- 
though it  is  widely  recognized  that  the  disparity  between  the  educational 
attainments  of  whites  and  Negroes  in  the  southern  states  is  wide,  the 
data  published  by  the  Bureau  of  the  Census  are  not  subdivided  by  race 
for  any  divisions  smaller  than  the  states.  As  a  result,  these  data  often  re- 
flect little  more  than  the  varying  proportions  of  Negroes  in  the  popula- 
tions of  the  counties  or  other  divisions.  We  were  anxious  to  avoid  having 
our  studies  turn  out  to  be  nothing  more  than  crude  and  expensive  ways 
of  demonstrating  that  the  proportion  of  Negroes  in  the  population 
varied  widely  from  one  part  of  the  state  to  another.  It  was  necessary, 
therefore,  to  procure  special  tabulations  from  the  Census  Bureau,  more 
detailed  data  which  would  permit  analysis  of  the  educational  status  of 
each  racial  group,  before  we  could  proceed  with  the  study  of  variations 
throughout  Louisiana.  The  special  tabulations  made  it  possible  for  us 
to  calculate  for  each  of  the  parishes  the  proportions  of  persons  who 
attained  specific  educational  levels,  properly  subdivided  according  to 
race  and  residence,  but  it  was  still  not  feasible  to  secure  the  medians. 
This  was  not  as  serious  a  defect  as  we  at  first  thought,  because  in  the 
course  of  the  study  the  median  proved  to  be  of  less  use  in  detecting  im- 
portant variations  than  some  of  the  other  indexes  such  as  the  percentage 
completing  high  school. 

Determination  of  trends  was  complicated  by  the  fact  that  the  cen- 
suses prior  to  1940  secured  data  solely  about  the  ability  of  the  population 
to  read  and  write.  As  indicated  above,  it  was  a  long  step  forward  when 
the  1940  Census  schedule  included  queries  about  the  number  of  years 
of  schooling  received.  Certainly  one  should  not  bemoan  the  fact  that 
the  old  tabulations  on  illiteracy  have  given  way  to  the  new  data  which 
are  so  much  more  detailed  and  informing.  In  the  next  few  decades,  it 
will  be  possible  to  determine  accurately  the  rates  at  which  the  state  and 
nation  are  improving  their  educational  standards.  For  the  present,  how- 


i  Those  found  to  be  especially  useful  were:  Sixteenth  Census  of  the  United  States: 
1940,  "Population,"  Vol.  II  (Louisiana  and  United  States  Summary) .  Washington: 
Government  Printing  Office,  1942. 
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ever,  we  were  able  to  approximate  the  trends  only  by  comparing  the 
level  reached  by  older  age  groups  in  the  population,  or  those  persons 
who  completed  their  training  40  or  50  years  ago,  with  that  reached  by 
young  adults,  or  those  aged  20  to  24,  or  25  to  29  years  in  1940.  The 
medians  of  the  number  of  school  years  completed  by  Louisiana's  popu- 
lation subdivided  into  five-year  age  groups  are  available  in  the  census 
publications  for  nonwhites;2  these  were  also  calculated  for  whites  in 
each  of  the  principal  residential  groups  in  the  state  and  used  as  the 
bases  for  determining  the  direction  and  speed  of  the  changes. 

One  shortcoming  in  the  use  of  this  type  of  data  is  that  they  measure 
quantity,  but  not  quality,  of  training.  Such  factors  as  length  of  the 
school  year,  the  type  of  instruction  offered,  the  qualifications  of  teachers 
and  the  availability  of  financial  resources  to  carry  out  the  school  pro- 
gram are  all  factors  that  affect  educational  achievement.  It  is  important 
to  recognize  this  fact,  especially  since  these  are  likely  to  be  most  inade- 
quate where  the  smallest  amount  of  schooling  is  reported  by  the  popu- 
lation (among  Negroes,  in  rural  areas,  etc.) . 

HI.   LOUISIANA'S  POSITION  IN  THE  NATION 

One  who  seeks  to  determine  the  relative  standing  of  Louisiana's 
population  with  respect  to  educational  status  must  first  divide  the  data 
by  race  and  residence.  Otherwise,  any  comparisons  are  sure  to  be  mis- 
leading. As  has  been  the  case  in  so  many  other  studies  of  the  contem- 
porary social  scene,  after  endless  statistical  manipulations  one  may  suc- 
ceed merely  in  demonstrating  that  the  state  contains  a  large  proportion 
of  rural  folk  and  a  very  high  percentage  of  Negroes!  These  facts  are 
already  well  known  and  may  be  shown  in  more  direct  ways.  Therefore, 
in  the  preparation  of  our  basic  tabulations  the  first  consideration  was 
to  get  the  data  properly  classified  according  to  residence  and  race. 

From  among  the  infinite  possibilities  in  the  way  of  tabulations  and 
graphic  representations,  and  from  the  hundreds  of  tabulations  and 
charts  actually  prepared  for  purposes  of  study  and  analysis,  we  have  se- 
lected for  presentation  in  this  section  only  three  tables  and  four  maps. 
These  tables  and  maps  contain  the  basic  data  from  which  Louisiana's 
standing  educationally  among  her  sister  states  may  be  determined.  Table 
I  supplies  the  data  necessary  for  comparing  the  median  years  of  school 
completed  by  the  various  residential  and  racial  groups  in  the  state  and 
the  nation;  Table  II  provides  the  facts  on  which  comparisons  of  propor- 
tions with  no  formal  schooling  at  all  may  be  based;  and  Table  III  gives 
the  information  about  the  proportions  of  the  respective  residential  and 
racial  groups  who  have  received  a  high  school  education  or  better.  With 


2  Bureau  of  the  Census,  Sixteenth  Census  of  the  United  States,  "Population,"  Vol. 
IV  (Louisiana  and  United  States  Summary) .  Washington:  Government  Printing  Of- 


TABLE  I.   Median  School  Years  Completed  by  the  Population  25  Years  of  Age 
and  Over,  by  Race  and  Residence,  Louisiana  and 
the  United  States,  1940* 


Louisiana  United  States 

Median  years  Rank           Median  years 

Urban  native  whites                                     9.1  37  9.6 

Rural-nonfarm  native  whites                         8.1  44  8.5 

Rural-farm  native  whites                              6.3  48 

Urban  Negroes    5.2 

Rural-nonfarm  Negroes    3.5 

Rural-farm  Negroes   ••••••   2.8  ••   

*  Source:  Sixteenth  Census  of  the  United  States:  1940,  "Population,"  Second  Se- 
ries, Louisiana,  p.  27  and  Second  Series,  United  States  Summary,  pp.  34-35. 

TABLE  II.   Proportions  of  the  Population  25  Years  of  Age  and  Over  Who  Had 
Completed  No  School  Years,  by  Race  and  Residence, 
Louisiana  and  the  United  States,  1940* 


6.8 
5.0 
4.1 


Louisiana  United  States 

Per  cent  Rank  Per  cent 

Urban  native  whites   3.2  2  0.8 

Rural-nonfarm  native  whites  ...   10.1 

Rural-farm  native  whites   14.6 

Urban  Negroes    12.9 

Rural-nonfarm  Negroes    24.0 

Rural -farm  Negroes    29.2 


1.7 
2.5 
6.6 
12.7 
15.0 


♦Source:  Sixteenth  Census  of  the  United  States:  1940,  "Population,"  Second  Se- 
ries, Louisiana,  p.  27  and  Second  Series,  United  States  Summary,  pp.  34-35. 

TABLE  III.   Proportions  of  the  Population  25  Years  of  Age  and  Over  Who  Had 
'Completed  High  School,  by  Race  and  Residence,  Louisiana 
and  the  United  States,  1940* 


" "  Louisiana  United  States 

Per  cent  Rank  Per  cent 

Urban  native  whites. ...    34.3  31  34.6 

Rural-nonfarm  native  whites   l$*>  3° 

Rural-farm  native  whites   10.1  42  14.4 

Urban  Negroes    5.4 

Rural-nonfarm  Negroes    2.8 

Rural -farm  Negroes     1-°  •  • __  


10.6 
4.7 
1.9 


*  Source*  Sixteenth  Census  of  the  United  States:  1940,  "Population,"  Second  Se- 
ries, Louisiana,  p.  27  and  Second  Series,  United  States  Summary,  pp.  34-35. 

the  data  for  individual  states  mapped  as  in  Figures  1,  2,  3,  and  4,  one 
may  easily  and  consistently  determine  the  residential,  racial,  and  region- 
al  variations  in  educational  status.  They  deserve  careful  study,  and  such 
study  will  immediately  reveal  several  outstanding  distinctions  relative 
to  Louisiana's  educational  status. 

In  the  first  place,  our  citizens  must  frankly  face  the  fact  that  the  edu- 
cational status  of  our  population  is  low,  among  the  lowest  in  the  nation. 
This  lamentable  finding  stands  out  irrespective  of  whether  we  use  med- 
ian years  of  schooling,  percentage  of  the  population  with  no  schooling, 
or  proportion  of  persons  who  have  completed  high  school  as  the  index 
on  which  the  comparisons  are  based.  Taking,  for  example,  the  first  of 
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these,  we  are  forced  to  confess  that  our  people  have  received,  on  the  av- 
erage, fewer  years  of  schooling  than  those  of  any  other  state  in  the  Union. 
We  can  also  determine  the  factors  responsible  for  our  poor  showing. 
Louisiana  does  not  rank  low  on  the  nation's  educational  scale  because 
the  white  inhabitants  of  our  towns  and  cities  have  not  had  as  much 
formal  education  as  that  enjoyed  by  urban  residents  in  the  neighboring 
states  and  in  the  other  regions.  In  fact,  the  data  indicate  that  there  are 
no  great  regional  differences  among  the  native  white  urban  popula- 
tions. White  people  who  live  in  the  cities  in  one  section  of  the  country 
have  had  about  as  much  schooling  as  their  fellows  in  any  other  section. 
Thus,  although  our  native  white  population  ranks  37th  among  the  48 
states,  it  still  is  a  well-educated  group.  The  average  number  of  grades 


Figure  1. — Variations  in  the  Amount  of  Formal  Schooling  Received  by  the  White 
Population  of  the  United  States  Aged  25  Years  and  Over,  by  Residence,  1940.  (Starting 
at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent  the  urban, 
rural-nonfarm  and  rural-farm  populations,  respectively.) 


completed  by  those  of  25  years  of  age  and  over  is  9.1,  only  one  half  of  a 
year  below  the  national  average  for  the  corresponding  group.  There  are 
few  places  in  the  world  where  the  population  has  received  anywhere 
near  this  amount  of  schooling.  Those  interested  in  regional  aspects  will 
want  to  know  (see  Figure  1)  that  urban  whites  in  Louisiana  are  about 
on  a  par  with  those  of  New  York  and  above  the  standing  of  the  com- 
parable group  in  New  Jersey,  West  Virginia,  Wisconsin,  Indiana,  Mis- 
souri, Rhode  Island,  Pennsylvania,  Kentucky,  and  Maryland,  arranged 
in  descending  order.  However,  Louisiana  does  not  compare  favorably 
with  its  neighbor,  Mississippi,  where  the  11.7  grades  average  for  the 
urban  native  white  population  topped  the  nation,  nor  with  Utah,  Cali- 
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fornia,  Nevada,  South  Carolina,  Florida,  North  Dakota,  and  Washing- 
ton, all  of  them  with  an  average  of  1 1  years  or  more. 

Nor  is  Louisiana's  low  position  due  in  any  large  measure  to  the  re- 
lative standing  of  its  native  white  rural-nonfarm  population.  It  is  true 
that  among  persons  25  years  of  age  and  over  in  this  category,  Louisiana's 
position  is  only  44th.  Our  state  ranks  below  all  others  except  Tennessee, 
Kentucky,  New  Mexico,  and  West  Virginia.  But  the  average  in  Louisiana 
is  8.1  grades  completed,  while  the  national  average  is  only  one  half  of  a 
year  more  and  those  of  the  three  leaders,  Nevada,  Massachusetts,  and 
Utah,  only  10.5,  10.4,  and  10.1,  respectively. 

Louisiana's  unenviable  position  educationally  among  the  states  is 
largely  due  to  the  very  poor  showing  made  by  the  native  white  popula- 
tion of  her  farms.  Among  persons  25  years  of  age  and  over  in  this  cate- 
gory, the  average  number  of  years  of  schooling  completed  is  only  6.3. 
This  is  the  48th  position  among  the  states,  and  the  average  is  almost 
a  full  year  below  7.1  recorded  in  Alabama,  the  second  lowest  state.  It  is 


Figure  2.-— Variations  in  the  Amount  of  Formal  Schooling  Received  by  the  Negro 
Population  of  the  United  States  Aged  25  Years  and  Over,  By  Residence,  1940.  (Starting 
at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent  the  urban, 
rural-nonfarm  and  rural-farm  populations,  respectively.) 


2.7  years  lower  than  the  national  average  for  the  category,  and  more 
than  three  years  below  the  averages  of  the  two  leaders,  Massachusetts 
and  Utah,  which  are  9.8  and  9.4,  respectively. 

These  conclusions  would  not  be  altered  in  any  fundamental  way  if 
they  were  based  on  the  proportions  of  persons  who  had  never  completed 
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the  first  grade,  although  on  this  score  the  showing  of  the  urban  popula- 
tion is  not  as  good  as  it  is  when  median  years  of  school  completed  are 
considered.  The  3.2  per  cent  of  our  urban  native  white  population,  25 
years  of  age  and  over,  who  had  not  completed  the  first  grade,  compares 
most  unfavorably  with  the  0.8  per  cent  in  the  nation,  and  is  higher  than 
that  of  any  other  state  except  New  Mexico.  Even  New  Mexico,  with  its 
large  Spanish-American  population  included  in  the  native  white  cate- 
gory, does  not  keep  Louisiana's  native  white  rural-nonfarm  and  rural- 
farm  populations  from  occupying  the  most  unfavorable  position  among 
the  states.  The  10.1  per  cent  of  our  white  rural-nonfarm  population 
with  no  schooling  looks  bad  alongside  the  national  average  of  1.7  per 
cent;  and  the  14.6  per  cent  of  Louisiana's  white  farm  population  who 
have  had  no  schooling  makes  an  even  poorer  showing  with  the  nation's 
2.5  per  cent.  As  late  as  1940,  on  the  eve  of  the  Atomic  Age,  one  out  of 


Figure  3.— Variations  in  the  Proportions  of  the  White  Population  of  the  United 
States  Aged  25  Years  and  Over  Who  Had  Completed  No  School  Years,  By  Residence, 
1940.  (Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments, 
represent  the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 


seven  of  Louisiana's  white  farmers  and  their  wives  had  never  completed 
the  first  grade  of  school. 

The  very  low  educational  status  of  the  Negroes  is  another  important 
factor  in  our  poor  educational  standing.  This  fact  is  strongly  emphasized 
by  the  graphical  devices  employed  in  this  study.  The  urban,  rural-non- 
farm and  rural-farm  Negroes  of  Louisiana,  along  with  those  living  in 
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other  southern  states,  make  a  very  poor  showing,  not  only  in  compari- 
son with  the  native  white  populations  of  comparable  residential  cate- 
gories, but  also  in  comparison  with  the  urban  Negroes  of  the  northern 
states.  (See  Figure  2.)  The  median  of  5.2  grades  completed  by  Louis- 
iana's urban  Negroes  stands  third  from  the  bottom  among  the  48  states, 
below  all  of  the  others  except  Georgia  and  South  Carolina.  It  is  1.4 
grades  below  the  national  average  of  6.8. 

The  position  of  Louisiana's  rural-nonfarm  Negroes  is  even  worse. 
The  median  for  this  group  is  only  3.5  years,  the  very  lowest  in  the 
nation,  0.3  of  a  year  below  that  of  the  next  state,  South  Carolina,  and 
a  full  year  and  one  half  below  the  national  average  for  the  class. 

Rural-farm  Negroes  are  not  sufficiently  numerous  outside  the  South 
to  justify  ranking  the  states,  but  in  any  case  Louisiana  would  not  make 
a  showing  of  which  to  be  proud.  In  this  state  the  rural-farm  Negroes 
averaged  only  2.8  grades,  almost  a  full  year  below  the  next  lowest  ones, 
Georgia,  South  Carolina,  and  Alabama,  and  1.3  years  below  the  na- 
tional (almost  exclusively  the  southern)  average. 

As  in  the  case  of  the  native  whites,  to  make  the  comparisons  on  the 
basis  of  the  proportions  of  persons  who  have  never  completed  the  first 


Figure  4.— Variations  in  the  Proportions  of  the  White  Population  of  the  United 
States  Aged  25  Years  and  Over  Who  Had  Completed  High  School,  By  Residence, 
1940.  (Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments 
represent  the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 


grade  gives  results  fully  as  unfavorable  for  the  state.  In  all  residential 
categories  the  percentage  of  Louisiana's  Negroes  who  have  no  schooling 
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is  about  double  that  for  the  nation  as  a  whole.  In  the  urban  category, 
the  percentage  among  Louisiana's  Negroes  is  the  highest  in  the  nation. 
Among  the  rural  categories,  the  percentage  of  Louisiana's  Negroes  is 
much  higher  than  in  any  of  the  other  southern  states,  the  only  ones  with 
sufficiently  large  Negro  populations  to  permit  significant  comparisons 
to  be  made. 

Louisiana's  farm  population  not  only  ranks  at  the  bottom  of  the 
nation's  educational  scale,  but  the  spread  between  the  amount  of  school- 
ing they  have  been  privileged  to  receive  and  that  afforded  their  fellows 
in  the  towns  and  cities  is  the  widest  in  the  nation.  In  fact,  this  discrep- 
ancy between  the  amount  of  education  acquired  by  the  inhabitants  of 
Louisiana's  towns  and  cities  and  those  who  live  on  her  farms  is  one  of 
the  most  significant  findings  of  this  study.  This  is  a  matter  that  should 
be  of  concern  to  every  person  who  cares  about  the  well-being  of  the  state, 
for  there  is  no  comparable  differential  in  any  of  the  other  states  of  the 
nation.  As  may  be  seen  from  Figure  1,  in  Ohio,  New  York,  and  New  Jer- 
sey the  people  living  on  farms  have  been  given  about  the  same  amount 
of  formal  training  as  have  those  who  live  in  urban  centers.  Throughout 
the  entire  Midwest  the  educational  attainments  of  the  farm  population 
approach  those  of  people  living  in  cities.  In  the  West  and  in  Massa- 
chusetts there  is  a  slight  differential  only  because  even  the  high  level  at- 
tained by  the  farmers  is  surpassed  in  the  urban  centers.  But  in  the  South 
the  unfavorable  situation  of  the  farm  population  stands  out.  The  rel- 
atively high  educational  status  of  its  urban  population  accompanied 
by  a  low  educational  status  of  the  rural-farm  population  is  the  outstand- 
ing characteristic  of  the  region.  This  deplorable  situation  is  most  acute 
of  all  in  Louisiana.  It  strikes  the  eye  all  the  more  because  the  urban 
level  as  well  as  the  rural-farm  are  so  much  below  those  of  the  other 
southern  states. 

That  the  inequality  of  educational  opportunities  is  greater  in  Louis- 
iana than  in  most  other  states  in  the  Union  also  exhibits  itself  in  other 
forms  than  this  rural-urban  differential  that  has  just  been  mentioned. 
Careful  study  will  show  that  our  rating  is  better  if  the  proportions  of 
persons  receiving  a  high  school  education  or  more  are  used  as  the  in- 
dex, than  it  is  if  either  the  median  years  of  schooling  or  the  per  cent 
receiving  no  schooling  at  all  is  employed.  (See  Table  III.)  This  situa- 
tion is  one  that  would  occur  if  a  selected  portion  of  the  population  were 
benefiting  from  comparatively  good  educational  opportunities,  while 
larger  numbers  were  finding  it  difficult  or  impossible  to  continue 
their  schooling.  In  other  words,  evidence  suggests  that  the  Louisiana 
family  in  poor  circumstances  finds  it  more  difficult  to  keep  its  children 
in  school  until  their  secondary  education  has  been  completed  than  is 
the  case  elsewhere. 

The  data  and  analysis  presented  in  the  preceding  paragraphs  leave 
no  doubt  that  the  educational  status  of  our  population,  in  comparison 
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with  that  of  the  other  states  in  the  Union,  is  nothing  of  which  to  be 
proud.  Nor  can  we  better  our  case  by  asserting  that  we  have  high  pro- 
portions of  rural  people  and  of  Negroes,  whose  educational  status  pulls 
the  state  average  down.  Even  when  racial  and  residential  differences  are 
properly  accounted  for  by  comparing  Louisiana's  urban  whites  with  the 
same  category  elsewhere,  rural-farm  whites  with  rural-farm  whites,  urban 
Negroes  with  urban  Negroes,  rural-farm  Negroes  with  rural-farm  Ne- 
groes, etc.,  the  state's  poor  showing  persists.  Our  people  of  all  residential 
and  racial  groups  have  been  receiving  relatively  little  formal  schooling. 
Furthermore,  our  state  is  in  a  class  of  its  own  from  the  standpoint  of 
the  great  differential  in  the  amount  of  schooling  received  by  the  urban 
population  and  by  the  rural.  Nowhere  else  in  the  nation  does  the  far- 
mer compare  so  unfavorably  with  the  townsman  and  the  city  dweller 
as  in  Louisiana. 

IV.   VARIATIONS  WITHIN  THE  STATE 

The  educational  status  of  the  population  varies  tremendously  from 
one  part  of  Louisiana  to  another.  To  a  considerable  extent  these  are 
merely  reflections  of  the  facts  previously  indicated,  namely,  that  urban 
people  have  been  privileged  to  receive  more  schooling  than  those  who 
live  in  rural  districts,  and  that  white  people  have  been  afforded  better 
educational  opportunities  than  Negroes.  But  among  members  of  each 
of  the  races  who  fall  in  any  one  of  the  three  residential  categories  the 
differences  in  educational  status  vary  widely  from  one  section  of  the 
state  to  another.  For  the  white  farmer  as  well  as  the  Negro  agriculturist, 
the  accident  of  birth  in  one  part  of  the  state  has  exerted  a  great  influ- 
ence upon  the  amount  of  schooling  he  was  privileged  to  obtain;  and  the 
same  has  held  for  those  born  in  the  towns  and  cities.  This  indicates 
that  not  only  race  and  residence  but  other  factors  as  well  are  related 
to  the  educational  status  of  the  population.  To  a  determination  of  the 
precise  nature  of  the  variations  and  an  identification  of  the  factors 
which  are  responsible  for  them,  this  section  is  devoted.  Since  residence 
and  race  are  known  to  be  such  powerful  determinants,  they  must  be 
taken  into  account  from  the  very  beginning. 

In  order  to  get  a  bird's-eye  picture  of  how  educational  status  among 
urban  and  rural  people,  of  each  race,  varies  throughout  Louisiana,  Fig- 
ures 5  to  10  were  prepared.  Two  of  these,  one  for  the  white  population 
and  the  other  for  the  Negro,  utilize  the  proportions  having  completed 
seven  or  more  years  of  schooling  as  a  basis  for  comparing  the  educa- 
tional status  of  the  people  of  one  parish  with  that  of  their  fellows  in 
other  parts  of  the  state.  Another  pair  is  based  upon  the  percentage  of 
the  population  with  no  schooling  at  all,  and  the  third  uses  the  pro- 
portion of  high  school  graduates  as  the  yardstick  for  making  the  com- 
parisons. Because  the  data  are  subdivided  by  race  as  well  as  residence, 
and  because  all  three  indexes  are  employed,  a  study  of  these  six  maps 
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reveals  the  principal  variations  in  the  educational  status  of  the  popula- 
tion of  Louisiana.8 


Residential  Differentials 

We  have  already  indicated  that  the  nation-wide  tendency  for  more 
education  to  be  provided  urban  people  than  is  given  to  the  inhabitants 
of  rural  territory  also  prevails  in  Louisiana.  In  fact,  we  have  demonstrat- 
ed that  the  disadvantage  of  the  farm  population  is  at  its  maximum  in 
this  state.  Now  it  merely  remains  to  be  shown  that  this  condition  pre- 


Figure  5. — Variations  in  the  Proportions  of  the  White  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  Seven  Grades  of  Schooling,  By  Resi- 
dence, 1940.  (Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  seg- 
ments represent  the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 


8  For  detailed  data  by  parishes,  see  Louise  Kemp  and  Homer  L.  Hitt,  "Educational 
Data  for  Parishes  of  Louisiana,"  Mimeographed  Series  1,  Department  of  Rural  Sociology, 
Louisiana  Agricultural  Experiment  Station,  Baton  Rouge,  August,  1947.  These  tables 
were  prepared  because  published  reports  of  the  United  States  Bureau  of  the  Census 
do  not  give  parish  data  for  the  races  separately. 
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vails  throughout  all  portions  of  the  state.  Observation  of  Figures  5  to  10 
indicates  that  the  unfavorable  educational  position  of  the  rural-farm 
population  prevails  in  all  parts  of  Louisiana.  Consider  the  data  for  the 
white  population. 

In  the  state  as  a  whole  in  1940  three-fourths  (73.1  per  cent)  of  all 
adult  urban  whites  had  completed  at  least  seven  grades  of  school.  A- 
mong  rural-nonfarm  population  the  corresponding  percentage  was  58.4, 
but  in  the  rural-farm  population  it  was  only  41.9.  Although  the  educa- 
tional status  of  urban  people,  villagers  and  suburbanites,  and  farmers 
varies  greatly  from  one  part  of  the  state  to  another,  there  is  one  uni- 
formity that  is  state-wide.  This  is  the  unfavorable  position  of  the  far- 
mers compared  with  the  others.  In  every  one  of  the  40  parishes  con- 
taining urban  populations  except  East  Feliciana,  the  farmers  are  the 
lowest  of  the  three  groups  in  educational  attainments.  In  the  other  23 
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Figure  6.—Variations  in  the  Proportions  of  the  Negro  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  Seven  Grades  of  Schooling,  By  Resi- 
dence, 1940.  (Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  seg- 
ments represent  the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 
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parishes  (Orleans  is  all  urban),  the  farm  population  ranks  below  the 
rural-nonfarm. 

Similar  are  the  results  if  the  comparisons  are  based  on  data  showing 
the  percentages  of  the  population  with  no  schooling  at  all,  or  on  the 
proportions  graduating  from  high  school.  In  the  deltas  as  in  the  hills; 
in  the  sugar  bowl,  the  rice  area,  the  cotton  sections,  and  the  areas  where 
truck  and  dairy  farming  prevail;  in  French  Louisiana  and  in  the  Anglo- 
Saxon  portions  of  the  state;  in  north  central  Louisiana,  where  the  edu- 
cational status  of  the  population  is  comparatively  high,  and  in  south 
central  Louisiana,  where  it  is  very  low;  in  all  parts  of  our  exceedingly 
heterogeneous  state,  the  differences  are  the  same — the  people  who  live 
on  the  farms  have  received  far  less  schooling  than  those  who  live  in  the 
villages,  towns,  and  cities. 


IK 


Figure  7. — Variations  in  the  Proportions  of  the  White  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  No  School  Years,  By  Residence,  1940. 
(Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent 
the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 
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Similar  is  the  showing  of  the  rural  Negro  in  comparison  with  his 
urban  fellow.  On  each  of  the  indexes,  amid  all  the  varied  situations 
found  within  the  borders  of  Louisiana  the  country  people  of  a  given 
parish  have  received  less  formal  schooling  than  the  residents  of  the 
towns  or  cities  in  the  same  parish. 

Racial  Differentials 

Few  comments  are  necessary  about  the  racial  differences  in  the  edu- 
cational status  ©f  the  population  of  Louisiana.  The  facts  evidenced  by 
comparing  Figure  5  with  Figure  6,  Figure  7  with  Figure  8,  and  Figure 
9  with  Figure  10,  show  that  the  difference  is  considerable  and  clear-cut. 
Whatever  index  is  employed,  in  rural  districts  as  in  towns  and  cities, 
and  in  all  sections  of  Louisiana,  the  educational  status  of  the  Negro 
population  is  vastly  inferior  to  that  of  its  white  fellows. 


Figure  8. — Variations  in  the  Proportions  of  the  Negro  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  No  School  Years,  By  Residence,  1940. 
(Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent 
the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 
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Other  Differentials 

Even  after  rural-urban  and  racial  differentials  are  properly  account- 
ed for,  some  other  significant  variations  remain.  The  most  important 
of  these  are  the  comparatively  high  educational  status  which  prevails 
in  north  central  and  northwestern  Louisiana,  and  the  extremely  low 
educational  attainments  of  the  population  in  the  French-speaking  sec- 
tions of  south  Louisiana.  Roughly,  the  French  cultural  area  of  Louisiana 
is  included  in  the  triangle  formed  by  a  straight  line  running  from  the 
southwestern  tip  of  the  state  to  the  point  where  the  east-west  boundary 
of  Louisiana  and  Mississippi  ends  at  the  Mississippi  River,  another 
straight  line  extending  from  that  point  through  New  Orleans  to  the 
Gulf  of  Mexico,  and  by  taking  the  Louisiana  coast  as  a  base.  To  one 
familiar  with  the  distribution  of  races  and  cultures  in  Louisiana  the 
associations  revealed  by  Figures  5  to  10  are  clear-cut  and  unmistakable. 


Figure  9. — Variations  in  the  Proportions  of  the  White  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  High  School,  By  Residence,  1940. 
^Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent 
the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 
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There  is  a  definite  association  between  the  population  of  French  lang- 
uage and  French  culture  and  low  educational  status.  Moreover,  the 
educational  standing  of  the  population  is  lowest  in  those  particular  parts 
of  the  French  section  in  which  the  Acadian  influence  has  been  the 
greatest.  More  than  any  other  factor  this  contributes  to  Louisiana's  poor 
national  standing,  just  as  the  Spanish-speaking  population  of  New  Mex- 
ico is  responsible  for  that  state's  low  ranking  educationally. 


Figure  10.— Variations  in  the  Proportions  of  the  Negro  Population  of  Louisiana 
Aged  25  Years  and  Over  Who  Had  Completed  High  School,  By  Residence,  1940. 
(Starting  at  12:00  o'clock  on  the  circles  and  reading  clockwise,  the  segments  represent 
the  urban,  rural-nonfarm  and  rural-farm  populations,  respectively.) 


V.  PROGRESS 

There  is  little  doubt  that  the  educational  status  of  the  population 
is  improving.  But,  since  prior  to  1940  we  have  no  information  on  years 
of  schooling  completed,  we  can  measure  this  improvement  only  by  com- 
paring the  levels  attained  by  young  persons,  or  those  who  have  com- 
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pleted  their  training  fairly  recently,  with  the  levels  reached  by  persons 
who  finished  their  schooling  five  or  six  decades  ago.  Figures  11  and  12 
were  prepared  to  show  the  trends  in  educational  progress  in  the  state 
and  in  the  country  as  a  whole. 

It  is  apparent  from  these  figures  that  young  people,  in  cities,  villages 
and  suburban  areas,  and  on  farms,  have  the  advantage  over  their  parents 
and  grandparents  as  far  as  average  amount  of  schooling  is  concerned.  The 
increased  achievement  is  particularly  noticeable  among  persons  aged  40 
years  and  less,  or  those  who  received  their  training  since  the  public 
school  system  was  organized. 

Louisiana  and  the  Nation 

Figure  11  enables  us  to  compare  the  educational  progress  made  in 
Louisiana  with  that  made  by  the  nation  as  a  whole.  It  shows  that  during 
the  last  half  century  the  rate  of  improvement  among  white  people  of 
the  state  has  been  more  rapid  than  that  made  in  the  country,  with  the 
result  that  the  gaps  between  the  educational  levels  reached  by  Louis- 
ianians  and  people  who  live  in  the  rest  of  the  country  are  being  closed. 
Negroes  of  the  state,  however,  seem  to  be  making  little  headway  in 
approaching  the  national  average  for  their  race. 

As  far  as  white  city  residents  are  concerned,  the  gap  has  been  closed 
for  some  time.  Even  among  persons  aged  65  years  and  over  the  residents 
of  the  state  did  not  fall  far  short  of  those  in  the  nation,  and  for  some 
time  now  Louisiana  has  been  about  keeping  pace  with  the  country  as 
a  whole  in  educating  her  urban  population.  The  state  has  likewise  reach- 
ed a  point  where  the  training  given  to  young  village  and  suburban 
dwellers  compares  at  least  not  too  unfavorably  with  that  of  the  com- 
parable group  in  the  nation  as  a  whole.  Some  progress  is  being  made 
toward  giving  the  state's  white  farmers  the  necessary  training  that  will 
enable  them  to  hold  their  own  with  farmers  elsewhere.  This  is  indicated 
by  the  fact  that  the  average  educational  attainment  of  Louisiana  far- 
mers aged  65-70  years  failed  by  3.3  years  to  meet  the  national  average 
for  these  ages,  whereas  among  persons  aged  20-25  years  the  difference 
between  state  and  national  averages  amounted  to  1.4  years.  However, 
the  goal  is  still  far  from  attained.  The  differential  between  Louisiana 
farmers  and  those  of  the  nation  is  especially  important  because  it  is 
found  even  in  the  youngest  age  groups.  The  educational  level  of  per- 
sons aged  20-25  years  in  1940  will  influence  the  general  educational 
picture  in  the  state  for  a  long  time  to  come,  and  it  is  only  as  these  per- 
sons are  replaced  by  succeeding  generations  that  are  better  trained  can 
the  state  hope  to  reach  the  average  educational  attainment  of  the  far- 
mers in  the  nation. 
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Figure  11— Relationship  of  Age  to  the  Average  Years  of  Schooling  Attained,  By 
Residence  and  Race,  Louisiana  and  the  United  States,  1940. 
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Progress  within  the  State 


The  extent  to  which  the  amount  of  formal  schooling  has  increased 
among  the  different  groups  which  make  up  Louisiana's  citizenry  is  shown 
in  Figure  12.  Urban  residents  aged  20-25  years  in  1940,  both  white  and 
colored,  averaged  more  than  four  years  of  training  above  the  amount 
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Figure  12. — Relationship  of  Age  to  the  Average  Years  of  Schooling  Attained,  By 
Race  and  Residence,  Louisiana,  1940. 
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reported  by  urbanites  aged  65-70  years  at  that  time.  The  median  years 
of  schooling  reported  by  rural-nonfarm  persons  aged  20-25  years  likewise 
exceeded  by  more  than  four  years  the  amount  reported  by  persons  aged 
65-70  years  who  were  living  in  rural-nonfarm  areas.  The  improvement 
of  the  educational  standing  of  young  farm  people  in  comparison  with 
that  of  their  elders  is  not  as  marked.  Here  the  differences  amount  to 
only  3.4  years  for  whites  and  3.7  years  for  Negroes. 

The  educational  level  of  Louisiana  farmers,  both  white  and  colored, 
was  lower  than  that  of  other  groups  in  the  state  half  a  century  ago; 
at  the  present  time  the  gap  between  the  amount  of  training  reported  by 
farmers  and  persons  living  elsewhere,  instead  of  being  lessened,  is  act- 
ually wider  than  ever.  The  white  farmer  of  the  state  aged  65-70  years  in 
1940  had  received,  on  the  average,  3.3  years  of  schooling  less  than  had 
the  urban  resident  in  the  same  age  group;  farm  people  aged  20-25  years 
had  received,  on  the  average,  4.2  years  less  than  their  contemporaries 
in  the  cities  of  the  state.  This  is  just  as  true  of  the  Negro  farmer,  whose 
standing  comes  no  closer  to  that  of  the  Negroes  in  the  towns  and  cities 
than  that  of  his  parents  did. 

The  implications  of  these  facts  are  clear.  If  Louisiana  is  to  better  her 
rank  educationally,  she  must  look  first  of  all  to  her  rural  schools.  The 
gap  must  be  closed  between  the  educational  opportunities  offered  to 
citizens  of  the  state  who  live  in  the  country  and  those  who  live  in  towns 
and  cities.  The  big  task  confronting  Louisiana,  and  the  Southern  Reg- 
ion, is  to  increase  the  amount  of  schooling  secured  by  rural  people. 
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INTRODUCTION 

Metropolitan  Baton  Rouge  has  grown  rapidly  in  recent  years  and 
has  become  an  important  center  for  industry,  business,  education,  and 
government.  However,  the  growth  of  the  city  has  not  been  accompanied 
by  proportionate  increases  in  some  of  the  public  facilities  and  services 
needed  to  serve  the  people  adequately.  Prominent  among  those  lagging 
behind  are  facilities  for  effectively  marketing  fresh  farm  produce,  such 
as  fruits,  vegetables,  poultry,  and  eggs.  Although  most  population  cen- 
ters of  comparable  size  have  facilities,  either  publicly  or  privately  owned, 
where  farm  produce  is  bought  and  sold,  Baton  Rouge  has  no  organized 
produce  market. 

Recognizing  the  need  for  an  organized  produce  market,  civic  groups 
in  Baton  Rouge  made  a  request  for  a  study  to  develop  information 
which  would  serve  as  a  basis  for  appraising  the  present  system  of  hand- 
ling fresh  produce  and  to  determine  the  feasibility  of  establishing  a 
centralized  produce  market  in  the  city. 

Purposes  of  the  Study 

The  major  purposes  of  the  producers'  survey  were  to  obtain  data  on 
the  variety  and  volume  of  production  of  fruits  and  vegetables  in  the 
nine-parish  trade  area;2  to  secure  information  on  present  marketing 
practices  and  trade  outlets;  to  study  the  seasonal  pattern  of  production 
and  marketing;  to  ascertain  the  possible  benefits  which  might  be  derived 
from  a  produce  market  in  Baton  Rouge;  and  finally,  to  evaluate  the 
potentialities  of  the  area  as  a  year-round  source  of  supply  of  fruits  and 
vegetables. 

Procedure 

A  field  survey  of  fruit  and  vegetable  growers  was  made  in  the  nine 
parishes  comprising  the  Baton  Rouge  trade  area  in  the  spring  of  1947. 
In  an  effort  to  obtain  data  from  every  grower  selling  in  the  Baton  Rouge 
market,  a  list  of  names  of  growers  was  compiled  after  interviews  with 


iThis  report  primarily  concerns  fruit  and  vegetable  production  and  marketing 
by  local  growers,  and  is  part  of  a  study  of  the  Baton  Rouge  produce  trade.  Cooperat- 
ing in  the  over-all  study  were  the  Louisiana  Market  Commission,  the  Louisiana  Agri- 
cultural Extension  Service,  and  the  Marketing  Facilities  Branch  of  the  Production 
and  Marketing  Administration,  U.S.DA. 

The  authors  wish  to  express  their  appreciation  to  Dr.  B.  M.  Gile,  whose  criticism 
and  suggestions  improved  the  manuscript. 

2  For  the  purposes  of  this  study,  the  Baton  Rouge  trade  area  is  considered  to  in- 
clude the  parishes  of  Ascension,  East  Baton  Rouge,  East  Feliciana,  Iberville,  Living- 
ston, Pointe  Coupee,  St.  Helena,  West  Baton  Rouge,  and  West  Feliciana. 


county  agents,  Baton  Rouge  wholesalers  ana  retailers,  and  growers  in 
each  community  of  the  trade  area. 

Although  detailed  information  was  obtained  from  78  growers,  only 
35  were  found  who  sold  a  variety  of  fruits  and  vegetables  in  Baton 
Rouge  in  1946.  Forty-three  of  the  78  growers  interviewed  did  not  market 
any  of  their  produce  in  Baton  Rouge.  It  is  estimated  that  more  than  80 
per  cent  of  the  growers  selling  in  Baton  Rouge  on  a  year-round  basis 
were  included  in  the  survey.  In  addition  to  these  growers,  there  are 
probably  25  others  who  sell  in  Baton  Rouge  one  or  two  commodities, 
such  as  sweet  potatoes  or  Irish  potatoes,  in  season.  It  was  impractical  to 
include  these  growers  in  the  survey. 

Other  data  on  local  fruit  and  vegetable  supplies  and  volume  of  con- 
sumption were  obtained  from  the  City-Parish  Planning  Committee,  rail- 
road officials,  wholesalers,  and  retailers. 

IMPORTANCE  OF  BATON  ROUGE  AS  A  CONSUMPTION 
CENTER  FOR  FRESH  FRUITS  AND  VEGETABLES 

The  importance  of  Baton  Rouge  as  a  consumption  center  for  fresh 
fruits  and  vegetables  is  indicated  by  its  population.  The  City-Parish 
Planning  Committee  estimates  the  population  of  East  Baton  Rouge 
Parish  to  be  approximately  115,000,  of  which  about  80  per  cent,  or 
92,000,  live  in  Baton  Rouge  and  adjacent  areas.  To  this  may  be  added 
the  population  of  a  number  of  nearby  suburban  communities  which 
would  give  a  total  of  approximately  100,000  persons  in  the  metropolitan 
area. 

From  information  obtained  from  wholesalers,  retailers,  and  railroad 
officials,  it  is  estimated  that  in  1946  the  equivalent  of  2,000  carloads  of 
fresh  fruits  and  vegetables  was  handled  on  a  wholesale  basis  in  Baton 
Rouge.  Of  this  total  about  85  per  cent,  or  1,700  carloads,  were  handled 
by  Baton  Rouge  wholesalers  and  one  chain  store  warehouse.  The  re- 
maining 15  per  cent,  or  300  carloads,  were  purchased  by  retailers,  res- 
taurants, hotels,  and  consumers  directly  from  local  growers,  truckers 
and  out-of-city  wholesalers. 

Wholesalers  estimate  that  the  equivalent  of  340  carloads  was  shipped 
to  retailers  in  the  outlying  trade  area,  and  approximately  1,660  carloads 
of  fresh  fruits  and  vegetables  were  consumed  in  the  Baton  Rouge  metro- 
politan area  in  1946. 

SOURCES  OF  FRESH  FRUITS  AND  VEGETABLES  CONSUMED 
IN  BATON  ROUGE  METROPOLITAN  AREA  IN  1946 

Of  the  1,660  carloads  of  fresh  fruits  and  vegetables  consumed  in 
Baton  Rouge  in  1946,  the  equivalent  of  1,535  carloads  was  shipped  into 
the  city  from  more  distant  production  areas,  and  125  carloads,  or  about 
8  per  cent  of  local  consumption,  were  supplied  by  local  growers. 

The  1,700  carloads  of  fresh  fruits  and  vegetables  handled  by  Baton 
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Rouge  wholesalers  in  1946  were  divided  almost  equally  between  railroad 
and  truck  receipts.  Railroads  brought  in  809  carloads,  or  48  per  cent 
of  the  total  (Table  I) .  The  remaining  891  carloads,  or  52  per  cent, 
were  truck  receipts.  Of  the  2,000  carloads  handled  by  all  dealers,  how- 
ever, truck  receipts  accounted  for  1,191  carloads,  or  60  per  cent  of  the 
total. 


TABLE  I.    Rail  Unloads  of  Fruits  and  Vegetables  in  Baton  Rouge, 
by  Months,  1946 


Irish 

Other  fresh 

Per  cent  of 

Month 

potatoes 

fruits  and 

Total 

total 

vegetables 

Carloads 

46 

30 

76 

9.4 

38 

17 

55 

6.8 

40 

31 

71 

8.8 

14 

43 

57 

7.0 

15 

32 

47 

5.8 

5 

41 

46 

5.7 

July  

12 

46 

58 

7.2 

24 

66 

90 

11.1 

26 

66 

90 

11.4 

22 

63 

85 

10.5 

22 

41 

63 

7.8 

33 

36 

69 

8.5 

Totals  

297 

512 

809 

100.0 

Source:  Louisiana  and  Arkansas,  Missouri  Pacific,  and  Illinois  Central  Railroads. 


PRODUCTION  AND  MARKETING  OF  FRESH  FRUITS  AND 
VEGETABLES  IN  THE  BATON  ROUGE  TRADE  AREA 

The  importance  of  the  farms  in  the  Baton  Rouge  trade  area  as  a 
potential  source  of  supply  of  fresh  fruits  and  vegetables  for  the  local 
market  is  indicated  in  Table  II.  In  the  nine-parish  area,  almost  34,000 
acres  were  devoted  to  fruit  and  vegetable  production,  with  a  value  of 
more  than  three  and  one-quarter  million  dollars  in  1944.  This  repre- 
sents the  equivalent  of  about  2,225  carloads,  or  between  500  and  600 
carloads  more  than  was  consumed  in  Baton  Rouge  in  1946. 

A  considerable  proportion  of  the  1,660  carloads  of  fresh  fruits  and 
vegetables  consumed  in  the  city  in  1946  consisted  of  such  items  as 
oranges,  bananas,  apples,  lemons,  and  other  fruits  not  produced  in  this 
area.  However,  the  fact  remains  that  there  exists  in  Baton  Rouge  a 
sizable  demand  for  fresh  produce  which  could  be  supplied  to  a  large 
extent  by  local  growers  to  the  mutual  benefit  of  dealers,  consumers,  and 
producers  in  the  Baton  Rouge  area. 


5 


3 


<u  g 

C  03 

3  & 


h  CO  S  t>  O  CO 


cMcoa>t>oeMo>-it> 

N  M  N  CMCO'-H'-H 
CM  CM 


COOOCMOiCMCMCMLOCO 

MflTfin  O'-I'-icm 

CM  CO  rH  .-I 


rH  N  00  1O 

CO  CO  CM 


TtO>LO^HCOCD^i,"tfO'> 
CM  CM  CM  CO       CO  CO 
rH  O  i-l  CM 


ocM<D<-ioco*-iTiHiri 

OlOHH 


iHCOt^CftTHOOOOOlOO 
LOCO'-i-'tfCDCMCMCM 
CO  CO  LO  CO  CO 


t>  LO  CO  CM  CO  t>  r-l 

■>*  CM  LO  CM  C-  CO 
Tt  t>  t>  CO  CM  — l 


ClOlCOCDCCCOOLOCM 

coi>a>aicocDoa>co 

(£)      O  N      H  CM 


*°llg 


5  g 
g  a 
5  h 

2  -s 


3  g 


c©  o>    -i- a>  o  — i  o 

CO  CO  »^       CO  CM  O 


incoincocMcoco^tN 
o  t--  to  t»-  CO  CM 

CD  lO  CO  CM  rH 


— inooosoooiflTfo 

MOiCSHH 


rH  CO  O  O  CM  CO  PH 

CO 
CO 


I>  t>  CO  CO  CM  iH 
t>  O  LO  CO  CM 


COCMINOOLOCOCOCO 


SI 

o  a 

•s  l 


3.5 


c 

as  a  «  o  «j  o 


bo  Q  b 


22  to  09 

3  S-a 

G  U  S_ 
O  cd  O 
U   >>  <L> 

S3  e  *3 
2  2  * 

111 


6 


Baton  Rouge  has  the  somewhat  unique  situation  of  being  located 
adjacent  to  large  commercial  vegetable  producing  areas  which  ship  out 
most  of  their  produce,  and  at  the  same  time  is  a  relatively  large  fruit 
and  vegetable  consuming  center  shipping  in  practically  all  of  these 
commodities.  There  are  several  possible  explanations  of  this  production- 
consumption  paradox.  Most  of  the  local  producers  believe  that  the  ab- 
sence of  a  common  meeting  place  for  buyers  and  sellers  underlies  much 
of  this  difficulty,  and  that  a  produce  market  would  solve  many  of  their 
marketing  problems.  Other  reasons  are  the  shortage  of  labor  for  peddling 
produce  from  store  to  store,  and  the  practice  on  the  part  of  existing 
marketing  agencies  of  shipping  most  of  their  produce  to  established 
outlets  in  northern  markets. 

Market  Outlets 

The  main  marketing  outlets  for  growers  in  the  trade  area  are  farmers' 
cooperative  shipping  associations,  private  produce  dealers  and  shippers, 
trucker-buyers,  and  canning  plants.  Minor  outlets  include  produce 
brokers  and  small-lot  receivers  in  central  markets,  the  New  Orleans 
French  Market,  and  wholesale  and  retail  buyers  in  Baton  Rouge  and 
other  towns  in  the  area. 

Production  and  Marketing  Practices 
in  Important  Sub-Areas 

The  important  centers  of  fruit  and  vegetable  production  in  the 
Baton  Rouge  trade  area  are  those  surrounding  Gonzales,  Denham 
Springs,  Plaquemine,  St.  Francisville,  New  Roads,  and  Montpelier.  The 
crops  grown  and  marketing  practices  employed  in  each  of  these  areas 
are  discussed  briefly  below. 

Gonzales  Area.  Strawberries,  snap  beans,  and  shallots  are  the  three 
important  fruit  and  vegetable  crops  in  the  Gonzales  area  of  Ascension 
Parish.  The  strawberries  and  snap  beans  are  shipped  largely  through  a 
farmers'  cooperative  association  and  private  shippers.  The  shallots  are 
sold  mostly  to  local  shipper-buyers. 

Denham  Spings  Area.  Strawberries  and  snap  beans  are  the  impor- 
tant truck  crops  in  the  Denham  Springs  area  of  Livingston  Parish.  A 
large  part  of  these  commodities  is  shipped  through  private  dealers  in 
Denham  Springs. 

Plaquemine  Area.  Shallots  are  the  most  important  vegetable  crop 
in  the  Plaquemine  area  of  Iberville  Parish.  Most  of  the  shallots  are 
moved  by  private  shippers.  Several  small  diversified  vegetable  farms, 
are  found  within  a  five-mile  radius  of  Plaquemine,  and  most  of  the  pro- 
duce from  these  farms  is  sold  to  retail  stores  in  the  town. 

Pointe  Coupee  Area.  Irish  potatoes,  onions,  and  cabbage  are  the 
principal  vegetable  crops  produced  commercially  in  the  New  Roads 
area  of  Pointe  Coupee  Parish.  The  greater  part  of  these  vegetables  is 
sold  to  truckers  and  private  shippers.  A  considerable  acreage  is  planted 
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to  sweet  potatoes  in  this  area,  but  the  bulk  of  the  crop  is  for  farm  and 
home  use. 

St.  Francisville  Area.  The  most  important  vegetable  crop  in  the  St. 
Francisville  area  of  West  Feliciana  Parish  is  sweet  potatoes.  Most  of  the 
crop  is  marketed  through  private  shippers,  truckers,  and  canning  plants. 

St.  Helena  Area.  Snap  beans,  strawberries,  green  peppers,  cucumbers, 
and  squash  are  the  leading  commercial  truck  crops  in  the  Montpelier 
area  of  St.  Helena  Parish.  The  bulk  of  these  fruits  and  vegetables  is 
sold  to  private  shippers  and  truckers. 

Almost  70  per  cent  of  the  total  receipts  from  produce  on  the  43 
farms  not  selling  in  Baton  Rouge  was  accounted  for  by  strawberries  and 
snap  beans.  These  farms  were  considerably  smaller  than  those  that  pro- 
duced for  the  Baton  Rouge  market.  Vegetable  acreage  averaged  11  acres 
per  farm,  as  compared  with  19  for  the  growers  who  sold  in  Baton  Rouge. 
Vegetable  producers  in  these  outlying  areas  are  an  important  potential 
source  of  supply  for  a  produce  market  in  Baton  Rouge. 

PRODUCTION  AND  PRACTICES  OF  GROWERS  MARKETING 
PRODUCE  IN  BATON  ROUGE  IN  1946 

Location  of  the  Farms 

Thirty-five  of  the  78  fruit  and  vegetable  growers  interviewed  mar- 
keted produce  in  Baton  Rouge  in  1946.  Practically  all  of  their  produc- 
tion was  sold  in  the  city.  These  35  producers  were  found  in  five  par- 
ishes: Ascension,  East  Baton  Rouge,  Iberville,  Livingston,  and  St.  Helena. 
No  producers  marketing  regularly  in  Baton  Rouge  could  be  found  in 
the  parishes  of  East  Feliciana,  Pointe  Coupee,  West  Baton  Rouge,  and 
West  Feliciana. 

The  distances  of  the  35  farms  from  Baton  Rouge  are  shown  in  Table 
III.  Four-fifths  of  the  growers  were  within  25  miles,  and  only  two 
growers  were  beyond  30  miles  of  the  city. 


TABLE  III.  Distance  from  Baton  Rouge  of  35  Fruit  and  Vegetable  Farms 
Selling  Produce  in  Baton  Rouge  in  1946 


Number  of  Miles  Farm  is  from 
Baton  Rouge 

Number  of 
growers 

Per  cent  of 
total 

Cumulative 

total  of 
percentages 

4 

11.4 

11.4 

10 

28.6 

40.0 

4 

11.4 

51.4 

8 

22.8 

74.2 

2 

5.7 

79.9 

5 

14.3 

94.2 

0 

94.2 

1 

2.9 

97.1 

0 

97.1 

1 

2^9 

100.0 

35 

100.0 
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Land  Utilization  and  Size  of  Farms 

The  average  farm  selling  produce  in  Baton  Rouge  in  1946  contained 
45.5  acres,  of  which  22.2  were  in  cropland.  Twelve  acres  of  this  cropland 
were  in  vegetables.  Generally,  the  land  planted  to  vegetables  was  used 
very  intensively  on  these  farms.  In  many  cases  two,  and  sometimes 
three,  vegetable  crops  were  harvested  from  the  same  plot  of  land  during 
the  year.  By  following  this  practice,  the  average  grower  was  able  to 
harvest  19.4  acres  of  vegetables  from  only  12.0  acres  of  land. 

Most  of  the  vegetable  farms  in  the  area  are  small,  in  terms  of  the 
number  of  acres  of  vegetables  harvested  for  sale  from  each  farm.  Some 
of  the  crops  grown,  however,  are  very  intensive,  and  a  small  acreage 
often  represents  an  enterprise  of  efficient  size.  This  is  true  especially  of 
strawberries. 

Nearly  60  per  cent  of  the  farms  harvested  less  than  15  acres  of 
vegetables  in  1946  (Table  IV) .  Four-fifths  of  the  farms  had  less  than 
35  vegetable  acres,  and  only  seven  had  40  or  more  acres  for  the  year. 


TABLE  IV.    Vegetable  Acreage  on  35  Fruit  and  Vegetable  Farms  Selling  Produce 

in  Baton  Rouge  in  1946 


Cumulative 

Vegetable  Acreage 

Number  of 

Per  cent 

total  of 

farms 

of  total 

percentages 

6 

17.1 

17.1 

5 

14.3 

31.4 

9 

25.6 

57.0 

5 

14.3 

71.3 

0 

0 

71.3 

1 

2.9 

74.2 

1 

2.9 

77.1 

1 

2.9 

80.0 

7 

20.0 

100.0 

35 

100.0 

Production  and  Sales 

Thirty-three  different  types  of  fresh  fruits  and  vegetables  were  pro- 
duced by  the  35  growers  and  sold  in  Baton  Rouge  in  1946  (Table  V) . 
More  than  671  acres  of  land  were  used  to  grow  this  produce.  This  highly 
diversified  production  indicates  the  vegetable  production  potential  of 
the  area,  and  emphasizes  the  possibility  of  supplying  the  Baton  Rouge 
market  to  a  larger  extent  from  local  production. 

The  gross  value  of  sales  amounted  to  almost  $105,000  for  the  year, 
or  approximately  $3,000  per  farm.  The  farms  averaged  about  19  vege- 
table acres  per  farm. 
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TABLE  V.   Acreage,  Yield  per  Acre,  Production,  and  Value  of  Fruits  and 
Vegetables  Produced  on  35  Farms  Selling  in  Baton  Rouge.  1946 


Vegetable 

Total 
acres 

Production 
unit 

Yield 
per  acre* 

Harvested 
production 

Units 
sold 

Average 
price 

Value 

5.0 

Doz.  bunches 

261 

1,306 

1,294 

$  .63 

$  813 

10.2 

Bushel 

57 

503 

501 

4.36 

2,184 

2.0 

Doz.  bunches 

207 

414 

414 

.87 

360 

41.2 

Pound 

7,040 

290,053 

289,668 

023 

6,693 

6.7 

Dozen 

32 

214 

214 

.98 

210 

Carrots  

7.4 

Doz.  bunches 

285 

2,112 

2, 112 

.65 

1,369 

Cauliflower  

1.0 

Doz.  heads 

250 

250 

250 

1.50 

375 

Collards  

17.3 

Doz.  bunches 

243 

4,205 

4,205 

.69 

2,920 

53.0 

Doz.  ears 

224 

11,872 

11,872 

.34 

4,024 

6.5 

Hamper 

163 

760 

760 

1.52 

1,158 

3.2 

Hamper 

136 

435 

435 

1.51 

659 

7.2 

Pound 

861 

6,200 

6,200 

.11 

705 

Field  peas  

32.2 

Hamper 

39 

1,138 

1,128 

3.03 

3.414 

Figs  

Bucket 

60 

60 

1.00 

60 

4.1 

Pound 

551 

2,260 

2,260 

.30 

678 

4.5 

Hamper 

111 

500 

500 

2.72 

1,361 

Irish  potatoes  

80.9 

Cwt. 

29 

2,331 

2,261 

3.44 

7,786 

0.1 

Bucket 

150 

15 

15 

.80 

12 

2.1 

Doz.  heads 

90 

190 

115 

.94 

108 

129.3 

Doz.  bunches 

354 

45, 179 

45,155 

.71 

31,903 

Okra  

31.9 

Hamper 

72 

2,308 

2,308 

2.53 

5,850 

3.2 

Pound 

2,469 

7,900 

7,900 

.037 

289 

5.0 

Doz.  bunches 

276 

1,380 

1,380 

.60 

827 

Pears  

Bushel 

190 

190 

1.05 

200 

3.1 

Doz.  bunches 

250 

775 

775 

.59 

459 

Shallots  

ir.4 

Barrel 

20 

226 

226 

8.79 

1,987 

58.6 

Cwt. 

51 

1,438 

1,248 

3.69 

4,607 

Spinach  

10.0 

Hamper 

53 

527 

527 

1.94 

1,020 

Snap  beans  

66.7 

Hamper 

60 

2,610 

2,610 

2.72 

7,101 

10.3 

Crate 

125 

800 

800 

4.48 

3,587 

Squash  

8.0 

Hamper 

110 

729 

729 

1.46 

1,065 

13.0 

Bushel 

75 

970 

963 

5.18 

4,987 

36.0 

Doz.  bunches 

233 

8,400 

8,295 

.70 

5,828 

Totals  

671.1 

$104,599 

*Includes  farmers'  estimate  of  production  not  harvested. 

Yield  per  acre  for  fruits  and  vegetables  frequently  is  lower  in  the 
Baton  Rouge  area  than  in  some  of  the  production  areas  of  other  states. 
However,  local  growers  still  have  a  considerable  advantage  because  of 
their  proximity  to  Baton  Rouge. 

The  five  most  important  vegetables,  on  the  basis  of  gross  value  of 
sales,  produced  by  the  35  local  growers  and  sold  in  Baton  Rouge  in 
1946  were  mustard,  Irish  potatoes,  snap  beans,  cabbage,  and  okra.  These 
five  vegetables  accounted  for  57  per  cent  of  the  sales  by  the  35  growers. 

Mustard  was  the  most  important  vegetable  on  the  basis  of  acreage 
harvested  and  gross  value  of  sales.  This  crop  accounted  for  about  19 
per  cent  of  the  acreage  and  30  per  cent  of  the  value  of  all  fruits  and 
vegetables  sold  in  Baton  Rouge  in  1946  by  the  35  growers. 
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Monthly  Fruit  and  Vegetable  Sales 

The  different  kinds  of  fresh  fruits  and  vegetables  sold  in  Baton 
Rouge  by  local  growers  in  1946  ranged  from  12  in  March  to  28  in  June 
(Table  VI) .  This  means  that  Baton  Rouge  consumers  were  able  to 
choose  from  a  selection  including  a  minimum  of  12  fresh  fruits  and 
vegetables  in  any  month  during  the  year,  and  the  choice  became  much 
wider  in  the  peak  months  of  local  production.  This  indicates  that  the 
soil  and  climate  in  the  Baton  Rouge  trade  area  are  adapted  to  year- 
round  fruit  and  vegetable  production,  and  that  the  problems  of  local 
growers  lie  largely  in  the  field  of  marketing  rather  than  production. 

The  value  of  monthly  sales  of  fruits  and  vegetables  by  local  growers 
varies  considerably  during  the  year.  In  general,  the  marketing  year  may 
be  divided  into  the  spring-summer  and  fall-winter  seasons.  Volume  of 
sales  increases  gradually  from  January  to  the  peak  of  the  spring-summer 
season  in  June.  Sales  are  low  in  August,  and  increase  until  the  peak 
of  the  fall-winter  season  is  reached  in  November. 

Some  of  the  vegetables,  such  as  snap  beans,  Irish  potatoes,  and  cab- 
bage, also  have  two  distinct  seasons  each  year.  Spring  beans  begin  in 
late  April  and  are  practically  all  gone  before  the  end  of  June.  The 
fall  crop  starts  in  September  and  ends  in  November.  The  spring  Irish 
potato  crop  comes  in  during  May  and  is  disposed  of  largely  by  the  end 
of  June.  The  fall  crop  is  dug  usually  in  late  October,  and  most  of  the 
crop  is  marketed  before  Christmas.  The  marketing  season  for  early 
spring  cabbage  begins  in  late  March  and  continues  through  June.  The 
fall  crop  comes  in  October  and  lasts  until  the  spring  crop  is  ready  for 
market. 

Types  of  Buyers 

Retail  stores  were  the  most  important  outlets  for  the  35  local  vege- 
table growers  who  sold  their  produce  in  Baton  Rouge  in  1946.  About 
71  per  cent  of  the  value  of  all  fruit  and  vegetable  sales  by  the  35  local 
growers,  or  $74,120,  was  accounted  for  by  sales  to  Baton  Rouge  retailers. 
Wholesalers  bought  about  $24,000  worth  of  produce  from  these  growers, 
which  represented  about  23  per  cent  of  their  sales. 

Cafes,  boarding  houses,  hotels,  etc.,  purchased  over  $3,000  of  fresh 

fruits  and  vegetables  directly  from  local  producers  in  1946.   In  most 

cases,  this  trade  was  of  a  "regular  customer"  type,  and  had  been  built 
up  over  a  period  of  years. 

House-to-house  retail  sales  by  local  producers  were  not  prac- 
ticed to  any  great  extent  in  Baton  Rouge  in  1946.  Although  it  would 
have  been  possible  to  realize  somewhat  higher  returns  by  marketing 
house-to-house,  most  of  the  growers  could  not  spare  the  time  necessarily 
required  for  this  method  of  marketing. 
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Farmers'  Opinions  on  Present  Marketing 
Facilities  in  Baton  Rouge 

The  35  local  fruit  and  vegetable  growers  who  sold  their  produce  in 
Baton  Rouge  in  1946  were  asked  their  opinions  on  the  present  market- 
ing facilities  in  the  city.  Over  60  per  cent  were  dissatisfied  with  existing 
marketing  arrangements,  and  most  of  them  thought  that  a  produce 
market  in  Baton  Rouge  would  do  much  to  correct  the  unsatisfactory 
conditions.  Every  grower  interviewed  said  there  is  a  need  for  such  a 
market,  including  those  who  are  satisfied  with  the  way  they  now  operate. 
Growers  believe  that  the  most  important  functions  a  market  in  Baton 
Rouge  could  perform  would  be  to  stabilize  prices  and  provide  a  cash 
outlet  for  a  wider  variety  of  fruits  and  vegetables. 

Most  growers  were  reasonably  well  pleased  with  the  prices  received 
for  their  produce  in  1946,  but  a  large  proportion  of  them  thought  the 
retail  mark-up  on  produce  was  too  high  in  relation  to  prices  received 
by  growers. 

SUMMARY 

1.  The  rapid  growth  of  Baton  Rouge  in  recent  years  has  not  been 
accompanied  by  proportionate  increases  in  many  of  the  public  facilities 
and  services  needed  to  serve  the  people  adequately.  Among  those  lagging 
behind  are  facilities  for  effectively  marketing  fresh  fruits  and  vegetables. 
Baton  Rouge  has  no  organized  produce  market,  although  many  cities 
of  comparable  size  have  produce  marketing  facilities. 

2.  Metropolitan  Baton  Rouge  has  a  population  of  about  100,000 
and  is  an  important  consumption  center  for  fruits  and  vegetables.  In 
1946  the  equivalent  of  2,000  carloads  of  fresh  produce  was  handled  in 
the  city,  of  which  1,660  carloads  were  consumed  locally. 

3.  The  parishes  surrounding  Baton  Rouge  comprise  an  important 
area  of  fruit  and  vegetable  production.  Nearly  34,000  acres  were  devoted 
to  truck  crops  in  the  9  parishes  in  the  Baton  Rouge  trade  area,  with  pro- 
duction valued  at  more  than  $3,000,000  in  1944. 

4.  Although  Baton  Rouge  is  an  important  consuming  center  and  the 
local  fruit  and  vegetable  production  is  large,  local  growers  provided 
less  than  8  per  cent  of  these  commodities  consumed  in  the  city  in  1946. 
These  growers  supplied  the  equivalent  of  only  125  carloads  of  produce 
valued  at  $185,000.  Total  consumption  was  1,660  carloads  valued  at  ap- 
proximately $2,500,000.  Most  of  the  production  from  the  trade  area,  con- 
sisting mainly  of  strawberries,  snap  beans,  sweet  potatoes,  Irish  potatoes, 
peppers,  and  shallots,  is  shipped  through  established  marketing  agencies 
to  northern  markets.  Most  growers  contend  that  the  lack  of  conveniently 
located  marketing  facilities  prevents  them  from  producing  a  greater  var- 
iety of  produce,  and  of  doing  more  of  their  marketing  in  Baton  Rouge. 
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5.  In  the  survey  only  35  growers  were  found  in  the  trade  area  that 
sold  a  variety  of  produce  in  Baton  Rouge  in  1946.  The  35  growers  sup- 
plied about  60  per  cent  of  the  locally-grown  produce  sold  in  the  city. 
Approximately  25  other  growers  of  one  or  two  crops,  such  as  Irish  po- 
tatoes, sweet  potatoes,  and  strawberries,  sold  some  of  their  produce  in 
Baton  Rouge  during  the  season. 

6.  The  average  grower  selling  a  variety  of  produce  in  Baton  Rouge 
on  a  somewhat  regular  schedule  in  1946  had  a  farm  of  46  acres  of  which 
22  acres  were  in  crops.  Twelve  acres  of  this  cropland  were  in  fruits  and 
vegetables,  but  by  double  and  multiple  cropping  during  the  year  19.4 
acres  of  fruits  and  vegetables  were  produced  per  farm.  Sales  amounted 
to  approximately  $3,000  per  farm. 

7.  A  wide  variety  of  produce  was  grown  in  1946  by  local  growers 
supplying  the  Baton  Rouge  market.  At  least  12  locally-grown  fruits  and 
vegetables  were  available  each  month,  and  in  June  28  were  available. 
Sales  by  growers,  as  well  as  the  number  of  commodities  in  season,  were 
lowest  in  late  winter  and  highest  in  late  spring  and  early  summer. 

8.  Mustard,  the  most  important  vegetable  grown  by  the  35  year- 
round  producers  serving  Baton  Rouge,  made  up  30  per  cent  of  the  total 
sales  in  1946.  Sweet  potatoes,  Irish  potatoes,  and  strawberries  were  im- 
portant during  the  months  they  wrere  in  season. 

9.  Retail  stores  were  the  most  important  outlet  for  the  35  growers, 
purchasing  71  per  cent  of  their  production.  Wholesalers  bought  23  per 
cent  of  the  total. 

10.  Most  growers  were  satisfied  with  prices  received  in  1946,  but 
thought  that  marketing  costs  and  margins  between  the  producer  and 
consumer  were  excessive  in  many  cases.  They  think  that  a  well-organized 
market,  conveniently  located,  would  tend  to  stabilize  prices,  stimulate 
fruit  and  vegetable  production  in  the  area,  hold  marketing  costs  to 
reasonable  levels,  and  provide  an  opportunity  to  sell  a  much  wider 
variety  of  produce. 

11.  Other  benefits  which  would  be  expected  from  a  wholesale  pro- 
duce market  in  Baton  Rouge  include  considerable  savings  to  growers 
in  travel  and  labor  within  the  city.  In  1946,  the  35  growers  selling  in 
Baton  Rouge  traveled  nearly  35,000  miles  in  the  city  and  spent  18,000 
hours  selling  about  $100,000  worth  of  produce.  A  market  would  save 
most  of  this  travel  and  labor.  It  is  also  reasonable  to  expect  that  a  mar- 
ket would  result  in  a  greater  selection  of  produce  available  to  buyers, 
plus  freshness  and  higher  quality  in  general. 

12.  Volume  of  produce  handled  in  a  market  largely  determines  its 
success  or  failure.  Year-round  production  of  fruits  and  vegetables  in 
the  9-parish  trade  area  and  consumption  of  fresh  produce  in  Baton 


14 


Rouge  are  large  enough  to  provide  the  volume  necessary  for  a  success- 
ful market.  To  take  advantage  of  this  potential  volume  of  business  and 
make  the  proposed  produce  market  in  Baton  Rouge  a  success  will  re- 
quire the  establishment  of  adequate  facilities  for  handling  produce 
in  a  convenient  location,  the  employment  of  capable  management,  sound 
financing,  and  the  cooperation  and  support  of  growers,  truckers,  whole- 
salers, and  retailers.  If  these  requirements  are  met,  it  is  reasonable  to 
expect  that  a  produce  market  in  Baton  Rouge  would  be  of  benefit  to 
the  entire  community. 
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Clair  A.  Brown,  Q.  L.  Holdeman  and  E.  S.  Hagood 


Warning 

It  has  been  estimated  that  about  2  million  acres  of  crop 
lands  were  sprayed  or  dusted  with  2,4-D  and  other  herbicides 
in  the  United  States  and  Canada  during  1947.  There  is  little 
doubt  that  these  compounds  will  be  used  in  greater  quantities 
in  the  years  to  come.  There  is  a  definite  place  for  these  com- 
pounds in  Louisiana. 

This  bulletin  is  written,  not  to  discourage  the  use  of  2,4-D, 
but  rather  to  point  out  that  if  not  properly  applied,  this  and 
similar  compounds  may  cause  serious  injuries  to  certain  crops, 
and  to  recommend  that  all  users  obtain  information  on  how, 
when,  and  where  they  can  be  used  safely. 

Information  on  these  herbicides  can  be  obtained  by  writ- 
ing to,  or  calling  at  the  office  of,  the  Department  of  Botany, 
Bacteriology,  and  Plant  Pathology,  Louisiana  State  University. 

LOUISIANA  STATE  UNIVERSITY 

AND 

AGRICULTURAL  AND  MECHANICAL  COLLEGE 
AGRICULTURAL  EXPERIMENT  STATIONS 
W.  G.  Tctggart,  Director 


INJURIES  TO  COTTON  BY  2,4-D 


By 

Clair  A.  Brown,  Q.  L.  Holdeman,  and  E.  S.  Hagood 

The  new  chemical  2,  4-dichlorophenoxyacetic  acid,  more  commonly 
known  as  2,4-D,  is  classed  as  a  "selective"  herbicide  when  used  in 
extremely  low  dilutions.  Either  as  a  spray  or  as  a  dust,  it  will  kill  or 
injure  many  broadleaved  plants  without  seriously  injuring  most  mem- 
bers of  the  grass  family.  During  the  past  couple  of  years  it  has  been 
used  extensively  in  various  parts  of  the  country  in  fields  of  cereals  to 
destroy  various  weeds,  in  sugarcane  fields  to  destroy  the  alligator 
weed,  and  in  fields  of  rice  to  destroy  such  rapidly  growing  weeds  as 
indigo  and  Mexican  weed.  It  has  also  been  used  to  clear  the  weeds 
from  canals  and  drainage  ditches  and  to  eradicate  water  hyacinths  in 
ponds,  lakes,  and  bayous.  In  recent  years,  probably  nothing  has  had 
a  greater  impact  on  agriculture  than  has  the  introduction  of  and  use 
of  2,4-D  and  similar  herbicides.  In  the  future  when  more  is  known 
about  these  compounds  and  how  and  when  they  should  be  applied, 
they  will  be  very  widely  used. 

During  the  growing  seasons  of  1945  and  1946,  tests  with  2,4-D  were 
made  in  South  Louisiana  in  fields  of  sugarcane  and  rice  and  to  a 
limited  extent  on  other  plants  and  crops.  The  results  obtained  were 
very  promising.  Similar  results  were  also  obtained  in  other  parts  of 
the  country.  Information  regarding  the  preliminary  tests  became  gen- 
erally known  and  by  the  spring  of  1947,  in  spite  of  warnings  that  there 
might  be  trouble  on  some  plants,  the  stage  was  set  for  the  wide  use  of 
2,4-D.  Warnings  were  issued  in  the  following  publications: 

Brown,  Clair  A.  Warning:  Use  2,4-D  compounds  with  care.  Home 
Gardening  for  the  South  6:  376-377,  380.  June,  1946. 

Brown,  Clair  A.,  and  T.  C.  Ryker.  The  control  of  alligator  weed  in 
sugarcane  and  weeds  in  rice  with  2,4-D.  Down  to  Earth  2(4):  6-10. 
Feb.,  1947. 

Brown,  Clair  A.,  and  Q.  L.  Holdeman.  Controlling  alligator  weed  in 
sugarcane  with  2,4-D.  La.  Bulletin  410.  January,  1947. 

Ryker,  T.  C,  and  Clair  A.  Brown.  The  use  of  2,4-D  in  rice  fields  for 
the  control  of  weeds.  Louisiana  Bulletin  411.  February,  1947. 

That  2,4-D  might  cause  injuries  on  such  crops  as  cotton  was  in- 
dicated by  the  preliminary  observations  made  in  1946.  As  an  example, 
a  cotton  field  near  Baton  Rouge  was  dusted  with  an  insecticide  that 
had  been  mixed  in  a  machine  in  which  2,4-D  had  previously  been 
mixed.  Although  the  machine  was  cleaned  as  well  as  was  thought 


3 


necessary  before  mixing,  enough  2,4-D  was  carried  over  to  the  insecti- 
cide to  injure  cotton  rather  severely.  In  this  field,  the  yield  of  cotton  was 
reduced  about  60  per  cent. 

In  1947,  2,4-D  was  applied  to  bayous  and  lakes  to  kill  water 
hyacinths,  to  sugarcane  fields  to  kill  alligator  weed,  and  to  rice  fields 
to  eradicate  various  weeds.  It  was  applied  in  both  spray  and  dust 
forms.  It  was  applied  by  ground  machines  and  by  airplanes.  The  op- 
erators did  not  in  all  cases  appreciate  the  dangers  to  adjoining  fields 
and  the  result  was  that  many  fields  of  cotton  and  other  crops  received 
light  applications  of  2,4-D.  The  dust  and  even  the  spray,  especially 
when  there  was  a  light  breeze,  drifted  for  considerable  distances. 
Sometimes,  airplanes  made  turns  out  over  adjoining  fields  and  even 
when  the  dust  or  spray  was  cut  off,  the  air  currents  from  the  machines 
were  sufficient  to  disperse  the  chemical.  In  some  cases,  the  2,4-D 
escaped  from  leaking  hoppers. 

Areas  Studied 

It  was  not  long  after  the  season  opened  in  1947  before  reports 
of  damage  began  to  come  in,  especially  from  cotton  growers.  Injury  to 
cotton  in  Louisiana  by  2,4-D  was  reported  from  several  parishes.  Due 
to  requests  from  the  growers,  a  survey  was  made  in  certain  areas  and 
tests  were  made  to  answer  certain  questions  regarding  2,4-D.  The  in- 
formation obtained  from  the  survey  and  the  tests  is  given  in  this  bulletin. 
The  areas  receiving  the  most  attention  are  listed  below. 

Ouachita-Morehouse  Area — During  the  early  spring,  2,4-D  dust 
was  applied  by  airplane  in  Bayou  Bartholomew  and  Black  Lake  Bayou 
near  Monroe  to  eradicate  water  hyacinths. 

Reports  of  damage  to  cotton  and  other  crops  began  coming  to  the 
Experiment"  Station  in  early  May.  In  this  area,  the  airplanes  were 
forced  to  fly  rather  high  to  miss  the  stumps  and  trees,  and  the  dust 
drifted  out  over  neighboring  fields.  It  also  appeared  that  airplanes  in 
some  places  in  making  turns  circled  over  the  margins  of  cotton  fields. 

In  this  area,  cotton  plants  were  mostly  small  when  the  2,4-D  was 
applied.  The  reports  as  to  damage  were  so  numerous  that  two  meetings 
were  held  for  a  discussion  of  the  problems.  A  committee  was  appointed 
to  determine  the  possible  extent  of  the  damage  and  to  make  recom- 
mendations to  the  farmers.  This  committee  consisted  of  Mr.  I.  W.  Car- 
son, Extension  Agronomist,  Louisiana  State  University,  Chairman;  Dr. 
Clair  A.  Brown,  Professor  of  Botany,  Louisiana  State  University;  and 
Dr.  W.  T.  Penfound,  Professor  of  Botany,  Tulane  University.  This  com- 
mittee remained  active  during  the  season,  and  a  study  was  made  of 
this  and  other  areas  in  the  State. 

Rice  Area — In  Southwestern  Louisiana  at  different  times  during 
the  growing  season,  rice  fields  were  sprayed  or  dusted  with  2,4-D. 
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Both  ground  machines  and  airplanes  were  used.  In  this  area,  cotton 
plants  were  in  various  stages  of  development.  Some  were  blooming 
and  producing  squares  and  bolls  when  the  rice  was  being  treated. 

Pine  Prairie  Area,  Evangeline  Parish— In  Evangeline  Parish,  Mil- 
ler's Lake,  near  Pine  Prairie,  was  dusted  with  2,4-D  by  airplane  on  June 
18,  19,  and  25  to  eradicate  the  water  hyacinths.  As  this  area  is  well 
isolated  from  other  areas  in  which  2,4-D  was  used,  it  was  possible  to 
obtain  definite  information  on  the  distance  of  the  drift  of  the  dust. 
On  the  first  day  (June  18),  the  wind  was  blowing  from  SSE  at  a  velo- 
city of  10  miles  per  hour  at  take-off  time,  and  the  next  day  the  wind 
shifted  to  ESE  with  a  velocity  of  7  miles  per  hour.  There  was  little  or  no 
wind  on  June  25.  The  western  and  northern  margins  of  the  lake  have  a 
fringe  of  trees  about  two  miles  wide.  Outside  of  this,  the  region  is 
broken  into  small  individual  farm  units  which  are  a  mixture  of  pasture, 
woodland,  and  fields  of  corn,  cotton,  and  sweet  potatoes. 

Ferriday  Area — Near  Ferriday,  cotton  injury  occurred  in  an  area 
as  much  as  1,200  feet  from  a  storage  depot.  Drums  and  sacks  of  2,4-D 
were  unloaded  and  reloaded  at  this  depot  as  needed.  Some  of  the 
packages  were  broken  and  the  dust  was  apparently  dispersed  by  the 
wind.  Home  gardens  and  sensitive  ornamentals  were  injured. 

Shreveport  Area — Some  injury  to  cotton  was  reported  in  the 
vicinity  of  Shreveport.  From  reports,  apparently  some  2,4-D  had  acci- 
dently  become  mixed  with  an  insecticide  which  was  used  in  dusting 
cotton.  This  case  emphasized  the  necessity  for  careful  handling  of  such 
toxic  compounds. 

Symptoms  of  2,4-D  Injuries 

Cotton  plants  were  injured  by  2,4-D  at  practically  any  time  during 
the  growing  season,  from  the  seedling  stage  up  until  the  bolls  were  well 
developed.  All  parts,  including  leaves  and  stems,  flowers  and  young 
bolls,  were  injured.  Injuries,  however,  mainly  showed  on  the  young 
developing  parts.  As  the  leaves  and  bolls  approached  maturity  they 
seemed  to  be  less  sensitive.  Young  plants  in  the  seedling  or  the  pre- 
flower  stage  also  recovered  more  rapidly  than  did  those  injured  after 
flowering  began.  The  following  symptoms  ar9  based  on  observations 
made  in  the  field  during  1947. 

Injuries  to  Leaves  (Fig.  1)— Injuries  mostly  showed  on  the  young 
developing  leaves.  Leaves  fully  formed  at  the  time  2,4-D  was  applied 
rarely  showed  any  characteristic  or  clear-cut  symptoms  though  the 
normal  green  color  often  faded  to  a  pale,  yellowish-green.  Leaves 
2/3  to  3/4  normal  size  showed  a  general  pallor  and  a  slight  clearing 
along  the  veins.  The  leaves  developing  from  the  unexpanded  leaf  buds 
were  the  ones  which  exhibited  the  conspicuous  symptoms  and  it  usual- 
ly took  from  10  to  14  days  after  dusting  for  the  full  development  of 
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Fig.  2. — A.  Top  of  cotton  stalk  showing  cylindrical  squares  and  abnormal  leaves  which, 
developed  after  dusting.  B.  Close-up  of  cylindrical  squares. 

symptoms  on  these.  The  production  of  malformed  leaves  was  usually 
confined  to  this  period.  Progressive  changes  in  the  degree  of  injury 
did  not  occur  after  this  period  except  where  the  plants  received  a  second 
or  third  application  of  2,4-D. 

Injuries  to  Flower  Parts  (Figs.  2  and  3) — The  bracts  surrounding 
the  flower  bud  became  veiny-mottled,  with  extra  long  tips  to  the  fring- 
ing teeth.  At  times,  the  bracts  were  partially  fused  to  each  other.  The 
greatest  modification  was  the  formation  of  cylindrical,  fused  bracts 
with  attenuate  lobes.  The  modification  to  the  flower  parts  depended 
upon  the  time  the  plants  received  the  2,4-D  and  the  quantity.  Plants 
injured  in  the  pre-square  stage  formed  squares  which  showed  only  a 
mottled,  veiny  appearance,  with  longer  lobes  and  a  partial  fusion  of 
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the  bracts  but  without  other  changes  in  the  general  shape  of  the  square. 
When  the  injury  was  somewhat  later,  the  greatest  modification  to  the 
square  was  the  change  to  a  cylindrical  shape  and  a  complete  fusion 
of  the  bracts  (Fig.  2B).  The  injured  squares  were  also  smaller  than 
the  normal  ones. 


Fig.  3. — Modifications  of  the  flower  bud  by  2,4-D. 

When  2,4-D  was  applied  in  the  pre-bloom  stage  or  later,  large 
quantities  of  the  squares  turned  yellow  and  dropped  off.  Prior  to  falling, 
the  flower  buds  started  to  grow.  The  growth  of  the  perianth  was  re- 
tarded and  the  stamens  and  pistils  pushed  out  of  the  apex  of  the  bud 
(Fig.  3).  The  flowers  were  also  modified,  but  most  of  the  modifications 
observed  were  on  plants  which  had  partially  recovered  from  an  earlier 
application  of  2;4-D.  The  petals  were  dwarfed,  sometimes  strap-shaped 
to  filiform,  and  in  many  cases  were  fused  to  form  a  united  corolla. 
Flowers  which  developed  after  the  plants  recovered  were  mostly 
normal. 

Bolls  which  developed  from  the  cylindrical-shaped  squares  were 
frequently  abnormal.  Usually  they  were  elongated  with  <x  slightly- 
hooked  apex.  At  times,  one  or  more  locks  did  not  develop  seeds. 

Injuries  to  Stems  (Fig.  4) — In  some  instances  the  lower  part  of  the 
stem  of  the  cotton  plant  at  the  ground  level  was  distinctly  swollen. 
This  type  of  injury  was  observed  in  a  field  adjacent  to  a  dusted  rice 
field.  It  is  possible  that  these  plants  received  more  2,4-D  than  other 
plants  exhibiting  similar  leaf  symptoms  but  lacking  the  swollen  stems. 
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Fig.  4. — Swellings  of  the  stems  of  cotton  plants  which  were  injured  with  2,4-D. 


Classifying  Injuries  On  Cotton 

In  the  survey,  it  became  necessary  to  group  the  fields  in  several 
categories,  representing  degrees  of  injury  to  the  plants.  The  survey  was 
started  during  the  early  part  of  the  season  when  the  plants  were  young, 
and  consequently  most  attention  was  paid  to  injuries  to  seedlings  and 
to  young  leaves.  For  the  most  part,  the  degree  of  injury  was  determined 
merely  by  the  symptoms  actually  observed  in  the  field.  In  the  survey, 
it  was  not  possible  to  judge  the. amount  of  2,4-D  which  the  plants  re- 
ceived by  the  injuries  which  were  observed.  The  categories  as  used 
in  the  survey  are  listed  below  (Fig.  I). 

Dead  and  Dying — The  terminal  bud  became  black,  shriveled,  and 
was  easily  detached.  The  cotyledons  drooped  and  became  pale,  gray- 
green  in  color.  The  hypocotyls  were  either  swollen  excessively  and 
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cracked,  or  shriveled  and  nearly  dry.  Plants  thus  affected  were  seed- 
lings 3-6  inches  tall,  before  the  first  typical  leaf  had  expanded.  In 
many  plants,  the  apex  of  the  stem  elongated  for  2-3  inches  and 
produced  miniature  scale-like  leaves.  Such  plants  sometimes  died. 
Diagnosis  of  injury  was  very  difficult  on  seedlings  of  this  size,  being 
complicated  by  a  heavy  infestation  of  aphids  and  thrips  and  by  an  in- 
fection of  sore  shin  on  the  roots,  a  disease  caused  by  Rhizoctonia  sp.; 
which  seemed  to  have  been  intensified  by  planting  of  cotton  on  a  re- 
cently buried  legume  crop. 

Heavy — The  leaves  were  dwarfed,  frequently  curved,  elongated, 
usually  less  than  3/4  of  an  inch  wide.  The  main  veins  were  distinctly 
parallel,  close  together,  conspicuous,  with  white  to  yellow  areas  around 
them;  the  margins  were  narrow  and  wavy.  The  lateral  lobes  pointed 
forward  with  long  attenuate  apices.  Usually  the  leaves  were  thickened 
and  crisp. 

Moderate — -The  leaves  were  elongated,  with  a  trend  toward  ex- 
pansion near  the  tips.  The  veins  were  conspicuous,  with  cleared  areas 
around  them,  frequently  divergent,  but  connected  with  a  conspicuous 
network.  The  margins  were  more  ruffled  than  in  the  above  category, 
and  the  sides  usually  drooped.  The  apices  of  the  lobes  were  long  at- 
tenuate. 

Light — The  leaves  showed  a  reduction  in  size  and  were  frequently 
irregular  in  shape,  but  lacked  most  of  the  symptoms  of  the  above 
classes.  The  margins  were  slightly  wavy.  The  lobes  were  longer 
and  sharper  pointed  than  normal,  but  not  as  long  as  the  more 
severely  injured  leaves.  The  network  of  small  veins  was  conspicuous. 
The  surfaces  were  glabrous  in  contrast  to  the  normal  leaves  with  fine 
pubescence. 

Trace — This  category  was  used  for  leaves  which  were  nearly 
normal,  with  a  slight  pebbling  of  the  surface,  as  well  as  for  the  condi- 
tion in  which  a  field  showed  only  an  occasional  plant  with  marked 
symptoms  while  the  rest  of  the  plants  were  normal  in  appearance. 

Extent  of  Injuries 

In  Ouachita  and  Morehouse  parishes  some  10,500  pounds  of  15 
per  cent  dust  were  applied  by  plane.  Injury  was  found  on  1748  acres 
of  cotton,  classified  as  follows:  dead  and  dying,  297  acres;  heavy,  471 
acres;  moderate,  404  acres;  light,  256  acres;  trace,  320  acres;  and  no 
injury  on  an  additional  1,806  acres  surveyed.  A  survey  in  the  Pine 
Prairie  area  of  Evangeline  Parish  showed  injury  on  86  farms  and  the 
degree  of  injury  was  classified  as  follows:  heavy,  192  acres;  moderate, 
62  acres;  light,  74  acres;  and  trace,  117  acres. 
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Drift 


That  fine  dust  particles  can  be  carried  for  long  distances  by  air 
currents  is  recognized.  In  this  country  in  recent  years,  dust  has  been 
carried  in  dust  storms  originating  in  the  semi-arid  plains  region  for  a 
thousand  miles  or  more.  Dust  from  volcanoes  is  known  to  have  en- 
circled the  earth. 

It  is  not  surprising  then  that  insecticidal,  fungicidal,  or  herbicidal 
dusts  when  applied  by  airplane  or  even  by  ground  machines  will  be 
dispersed  to  a  certain  extent  to  adjoining  areas  by  air  currents  before 
settling  to  the  ground.  This  is  usually  spoken  of  as  drift.  Drift  has  caused 
some  concern  in  the  past  with  certain  insecticidal  dusts  containing 
arsenic.  Drift  did  not,  however,  receive  serious  consideration  until  2,4-D 
herbicides  began  to  be  widely  used.  With  these,  serious  losses  have 
resulted  from  the  drift  of  the  dust. 

In  Louisiana,  the  drift  of  2,4-D  dust  was  early  recognized  as  a 
very  important  factor  in  the  weed  control  work  and  in  1 947  considerable 
attention  was  paid  to  it. 

Drift  in  the  Bayou  Bartholomew  and  Black  Lake  Bayou  areas  was 
mostly  confined  to  1  lA  miles  from  the  zone  of  application.  That  the  in- 
jury was  confined  to  this  distance  is  remarkable  in  view  of  the  height 
the  pilot  had  to  fly  to  keep  clear  of  the  snags  in  the  bayou.  Some  in- 
juries occurred  along  the  flyway  from  the  loading  depot  to  the  bayous, 
which  was  possibly  due  either  to  leaking  hoppers  or  to  the  blowing  off 
of  spilled  dust  on  the  outside  of  the  plane  or  the  possible  cleaning  of 
the  hopper  by  the  pilot.  Pilots  have  been  observed  to  clean  out  their 
hoppers  while  in  flight.  Injuries  to  cotton  were  greater  in  the  areas 
where  the  airplanes  turned  around  or  changed  their  courses  than  in 
those  affected  by  the  general  drift.  Bayou  Bartholomew  is  so  serpentine 
that  the  pilot  could  not  fly  the  area  treated  in  one  continuous  trip.  In- 
stead, he  flew  short  segments,  which  necessitated  turning  .around  over 
adjoining  fields.  The  suction  of  the  plane  apparently  pulled  consider- 
able quantities  of  2,4-D  along  after  the  pilot  had  shut  off  the  hopper. 

At  Miller's  Lake,  symptoms  of  heavy  injury  were  found  for  about  2 
to  3V2  miles  from  the  lake,  light  symptoms  at  5  miles,  and  trace  in- 
juries at  8  miles.  These  distances  were  ascertained  from  measurements 
on  aerial  photographs  and  maps. 

Drift  may  occur  with  ground  machines  and  even  hand  dusters 
as  well  as  with  airplanes,  though  the  distance  is  usually  much  less. 
In  one  area,  slight  damage  was  noticed  at  a  distance  of  nearly  a  mile 
following  the  application  of  2,4-D  with  a  hand  duster. 

Drift  also  occurred  with  sprays,  although  the  distance  was  usually 
much  less  when  compared  with  dusts.  In  one  instance,  a  liquid  spray 
was  applied  in  diesel  oil  at  the  rate  of  2  gallons  per  acre  by  airplane 
with  a  10-12  mile  wind.  A  trace  of  injury  was  noticed  at  a  distance 
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of  1,800  feet  in  an  area  of  non-sensitive  crops.  In  another  instance, 
weeds  showed  2;4-D  symptoms  about  1,200  feet  from  a  rice  field 
which  was  sprayed  with  a  water-ester  emulsion  at  2  gallons  per  acre. 
In  Tennessee,  TVA  research  workers  found  that  a  finely  atomized  spray 
injured  cotton  at  a  distance  of  2V2  miles. 

This  emphasizes  the  care  with  which  2,4-D  compounds  must  be 
handled.  Until  some  way  is  found  to  reduce  the  drift,  either  by  larger 
particle  size  of  the  dust  or  by  a  heavier  diluent,  it  is  unwise  to  use 
2,4-D  dusts  in  areas  of  mixed  agriculture.  Liquid  sprays  will  be  found 
much  safer.  However,  it  must  be  remembered  that  the  liquid  sprays  will 
■also  drift  to  some  extent  and  unless  the  proper  precautions  are  taken, 
losses  with  these  may  occur. 

Recovery 

One  of  the  interesting  observations  made  in  1947  was  that  cotton 
plants  may  recover  after  receiving  an  application  of  2,4-D.  It  took  from 
3  to  6  weeks  for  plants  showing  heavy  injuries  to  recover.  Seedlings 
made  a  quicker  recovery  than  older  plants,  and  plants  showing  mod- 
erate injury  likewise  made  a  quicker  recovery  than  those  showing  more 
severe  injury.  In  instances  where  the  growth  of  the  main  stalk  was 
permanently  arrested,  axillary  buds  produced  branches  which  grew 
to  about  normal  height  (Fig.  5).  These  side  shoots  showed  no  2,4-D 
symptoms  and  produced  normal  flowers  and  fruits.  If  the  normal 
branches  were  started  at  the  time  of  dusting,  then  2,4-D  injury  ap- 
peared on  the  new  growth,  but  as  the  branches  elongated,  normal 
foliage  was  again  produced.  The  temporary  cessation  of  growth,  how- 
ever, is  an  important  factor  which  must  not  be  overlooked.  Usually  the 
boll  weevil  infestation  builds  up  by  the  middle  of  luly  so  that  there  is 
very  little  chance  of  producing  cotton  from  the  late-set  bolls.  The 
delay  of  3  to  '6  weeks  put  some  of  the  cotton  fields  into  the  period 
of  maximum  injury  by  the  boll  weevil.  Fields  which,  on  the  basis  of 
estimates,  had  the  capacity  to  produce  260  to  360  pounds  of  lint  per  acre 
did  not  produce  this  quantity  because  many  of  the  top  bolls  had  weevils 
in  them.  Under  such  conditions  additional  poisonings  were  necessary 
for  best  production. 

Effect  on  Yields 

Information  on  the  effect  of  2,4-D  on  yield  of  cotton  is  very  im- 
portant. Such  information,  however,  has  been  difficult  to  obtain.  All 
that  it  has  been  possible  to  do  has  been  to  estimate  the  apparent  in- 
jury in  the  field,  watch  the  recovery,  and  then  check  the  actual  yield 
against  yields  of  other  years  and  other  fields  and  against  estimates  of 
expected  yields.  It  is  important  to  consider  the  effect  of  time  of  applica- 
tion of  2,4-D,  whether  in  the  seedling  stage  or  in  the  flowering  stage,  and 
■also  to  have  some  idea  of  the  effect  of  different  amounts  of  2,4-D. 
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Fig.  5. — Recovery  of  cotton  by  the  development  of  branches  from  the  lower  part  of  the 
stem.  Growth  of  the  main  axis  was  stopped  and  this  portion  frequently  died. 

Yields  are  affected  not  only  by  the  actual  injury  to  the  plants  but 
also  by  the  length  of  the  recovery  period.  If  the  growth  is  checked  for 
2  to  3  weeks,  boll  formation  may  be  delayed  and  consequently  there 
may  be  more  loss  due  to  the  boll  weevil. 

In  estimating  losses  in  yield,  it  is  necessary  also  to  consider  other 
factors  which  may  have  affected  yield,  such  as  aphid  and  thrips  infesta- 
tions, root  rot  and  sore  shin  troubles,  rainfall,  fertilization,  cultivation, 
and  numerous  other  factors  that  may  influence  the  growth  and  pro- 
duction of  the  bolls.  Also,  the  past  season  was  very  favorable  for  the 
production  of  cotton  and  this  may  have  helped  to  minimize  the  actual 
losses. 


In  estimating  the  losses  it  has  been  possible  to  compare  yields  in 
the  different  fields  with  those  of  previous  years.  Records  on  yields  of 
previous  years  are  on  file  in  the  Louisiana  State  Office  of  the  Produc- 
tion and  Marketing  Administration,  Louisiana  State  University,  Baton 
Rouge,  Louisiana.  Of  course,  yields  in  some  years  are  better  than 
those  of  other  years  and  this  has  to  be  taken  into  consideration. 

In  general,  yield  losses  have  been  greater  on  cotton  injured 
late  in  the  season  when  the  plants  were  in  bloom  than  on  young  cotton. 

The  following  information  on  the  conditions  in  different  parishes 
is  presented  merely  to  give  some  general  idea  of  the  effect  of  2,4-D. 
No  attempt  is  being  made  to  evaluate  losses  in  any  particular  field. 

Ouachita  and  Morehouse  Parishes — About  the  middle  of  Sep- 
tember certain  fields  in  the  area  which  had  been  surveyed  in  the  spring 
were  examined  and  the  yields  estimated  by  counting  the  number  of 
bolls  per  100  feet  of  row  and  computing  the  yield  per  acre.  Estimates 
made  in  this  way  were  slightly  lower  than  the  actual  yields  obtained  at 
time  of  picking  and  ginning. 

When  the  committee  recommended  plowing  up  the  injured  cotton 
in  certain  fields,  the  farmers  were  requested  to  leave  a  few  rows  so 
the  development  of  the  plants  could  be  followed.  Estimated  yields  on 
some  of  these  check  rows  are  as  follows:  370,  370,  363,  239,  142  pounds 
of  lint  per  acre  respectively.  The  first  three  are  within  the  range  of  the 
normal  yields  for  these  farms  but  under  the  yields  of  uninjured  cotton 
in  nearby  fields.  The  last  two  were  not  representative  yields  as  these 
checks  were  on  poor  sites  and  did  not  receive  normal  cultivation. 

Cotton  which  was  plowed  up  and  replanted  to  cotton  by  May  24 
produced  good  yields.  The  production  of  one  specific  field  was  esti- 
mated at  568  pounds  of  lint  per  acre  and  the  owner  reported  625  pounds. 

Estimates  made  in  September  of  three  fields  which  in  the  spring 
showed  heavy  injury  were  478,  414,  393  pounds  of  lint  to  the  acre.  These 
figures  are  within  the  ranges  of  yields  according  to  the  past  histories  of 
the  respective  farms.  The  actual  yield  reported  by  the  farmer  for  the  first 
field  was  630  pounds  of  lint.  No  attempts  were  made  to  estimate  losses 
in  these  fields. 

Fields  showing  moderate,  light  and  trace  injuries  made  such  good 
recovery  that  no  estimates  were  made  in  these  categories. 

Fields  which  were  dusted  before  the  cotton  plants  emerged  from 
the  soil  showed  no  reduction  in  yield.  The  estimate  for  one  field  in- 
dicated a  yield  of  631  pounds  of  lint.  The  owner  reported  better  than 
a  bale  to  the  acre  and  was  well  satisfied  that  he  sustained  no  injury. 

St.  Landry  Parish — Several  communities  in  this  parish  suffered  in- 
jury to  cotton  and  other  crops  from  drift  of  2,4-D  dust.  One  of  these 
fields  was  dusted  the  last  of  May  or  during  the  first  week  of  June  when 
the  plants  were  just  starting  to  bloom.  The  plants  exhibited  heavy  in- 
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jury  symptoms  and  shed  many  unopened  squares.  This  field  produced 
198  pounds  of  lint  to  the  acre,  whereas  it  has  a  maximum  crop  history 
of  649  pounds  of  lint  to  the  acre.  Another  farm  which  had  cotton  in  a 
field  adjoining  a  rice  field  produced  74  pounds  of  lint  to  the  acre. 
This  field  had  always  produced  a  poor  crop,  as  its  maximum  recorded 
yield  was  162  pounds  of  lint.  It  would  seem  that  losses  as  high  as 
50  to  60  per  cent  occurred  in  fields  which  received  a  heavy  application 
of  2,4-D  when  the  plants  were  in  bloom. 

Vermilion  Parish— One  field  in  this  parish  was  examined  June 
20.  At  that  time  it  showed  moderate  to  heavy  injury.  The  plants  were 
about  30  inches  tall  and  had  many  blossoms  and  squares  which 
showed  injury.  It  was  dusted  about  May  5-7.  The  farmer  picked  an 
average  of  435  pounds  of  lint  cotton  per  acre  from  10.7  acres  and 
the  normal  yield  on  the  farm  is  375  pounds. 

Evangeline  Parish— The  Pine  Prairie  community  near  Miller's 
Lake  received  2,4-D  dust  on  June  18,  19,  and  25,  when  the  lake  was 
dusted  for  control  of  water  hyacinths.  The  cotton  was  24  to  30  inches 
tall  with  squares,  blossoms,  and  bolls  present.  From  1  to  3  bolls  per 
plant  were  set  at  the  time  of  the  dusting.  Fields  which  received  sufficient 
quantity  of  the  dust  to  produce  heavy  injury  to  the  foliage  shed  all  of 
the  unopened  squares  in  a  short  time.  This  region  was  visited  again  on 
August  4.  At  that  time  the  plants  were  starting  to  recover,  as  judged 
by  the  production  of  normal  flowers  and  a  few  normal  leaves.  Yield 
figures  are  not  available  for  these  fields.  However,  the  lateness  of  in- 
jury and  the  length  of  time  necessary  for  recovery  indicate  prospects 
of  a  decreased  yield  in  the  fields  which  showed  severe  injury. 

Experimental  Studies 

Many  questions  in  regard  to  the  action  of  2,4-D  need  answering. 
Some  of  the  most  urgent  ones  have  received  some  attention. 

Minimum  Quantities  of  2,4-D  Producing  Injury— Field  observa- 
tions showed  that  2,4-D  dust  drifted  for  a  distance  of  8  miles  and  pro- 
duced slight  abnormalities.  It  seemed  important  to  know  the  minimum 
quantity  of  2,4-D  that  would  produce  injuries.  Staten1  has  reported  in- 
juries with  0.1  cc  of  a  1000  parts  per  million  (ppm)  solution  and  no  in- 
juries at  concentrations  between  0.0001  and  0.1  ppm.  At  Baton  Rouge, 
0.1  cc  of  0.01,  0.1,  0.5,  1,  10,  25,  50  ppm  solutions  of  2,4-D  acid  were 
applied  to  the  cotyledons  of  cotton  seedlings  while  the  first  two  leaves 
were  in  bud  (Fig.  6B).  The  first  symptom  was  a  drooping  of  the 
cotyledons  in  about  24  hours,  from  which  there  was  a  recovery  in 


1  Staten,  Glen.  "Contamination  of  Cotton  Fields  by  2,4-D  or  Hormone-type  Weed 
Spray."  Jour.  Am.  Soc.  Agr.  38:  536-544.  1946. 
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Fig.  6.— A.  Response  of  germinating  seeds  in  solutions  with  different  amounts  of  2,4-D. 
Left  to  right,  top  row:  control  0.1,  0.5,  1  ppm;  bottom  row:  5.  10,  25,  50  ppm.  B.  Response 
of  cotton  seedlings  to  known  amounts  of  2,4-D.  One-tenth  of  a  cubic  centimeter  of  a 
2,4-D  solution  was  applied  to  the  cotyledon  in  concentrations  of  0.5,  1,  10,  25,  50  ppm 
and  compared  with  control  receiving  none  (left).  Treated  Nov.  20.  Photo  Dec.  4. 

the  next  2  to  3  days.  At  concentrations  of  50,  25,  and  10  ppm  the  first 
two  leaves  became  dwarfed,  curled,  and  malformed.  The  succeeding 
6  to  8  leaves  were  similar  and  the  plants  did  not  recover  in  a  period 
of  8  weeks.  At  1  ppm  the  first  4  to  5  leaves  were  injured,  and  recovery- 
started  at  the  end  of  5  weeks.  The  quantity  of  2,4-D  used  at  the  1  ppm 
level  was  0.0001  milligram  of  acid  per  plant.  Light  but  unmistakable 
injury  showed  at  the  0.5  ppm  level,  or  0.00005  milligram.  At  this  con- 
centration only  2  to  3  leaves  showed  injury  before  the  normal  leaves 
were  produced  in  about  4  weeks  after  treatment.  These  minimum 
amounts  indicate  the  sensitivity  of  cotton  seedlings  and  emphasize  the 
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value  of  sensitive  plants  in  the  detection  of  2,4-D  by  a  bio-assay. 

The  application  of  1  cc  of  a  50  ppm  solution  to  the  soil  around  the 
cotton  seedlings  resulted  in  less  injury  than  the  application  of  0.1  cc  of  a 
1  ppm  solution  to  the  cotyledons. 

2,4-D  was  applied  to  the  soil  in  a  set  of  flats  at  the  rate  of  I,  0.1, 
0.01  pounds  of  free  acid  per  acre.  In  the  1 -pound  treatment,  only  2 
seedlings  emerged,  one  of  which  subsequently  died.  At  the  lower  levels 
a  good  germination  was  obtained,  although  the  emergence  of  the 
seedlings  was  slower  than  in  the  controls. 

Cotton  seeds  were  germinated  in  petri  dishes  containing  5  cc  of 
0.01,  0.1,  0.5,  1,  5,  10,  25,  50  ppm  solutions  (Fig.  6A).  The  lowest  con- 
centration producing  a  reaction  was  at  the  0.1  ppm  level.  At  this  con- 
centration, there  was  a  slight  stunting  of  the  root  tip.  At  the  0.5  ppm 
level,  the  growth  of  the  root  tip  was  arrested  and  there  was  a  noticeable 
swelling  in  the  transition  zone  between  the  hypocotyl  and  the  root  tip. 
At  1  ppm,  the  swelling  was  very  evident  and  the  hypocotyl  was  defi- 
nitely shortened  in  length.  Seeds  of  other  plants  exhibiting  this  degree 
of  injury  never  recovered  when  transferred  to  soil.  Cotton  seeds  barely 
germinated  at  the  5,  10,  25,  50  ppm  levels  and  the  hypocotyls  and  root 
tips  were  markedly  dwarfed. 

Ten  pounds  of  15  per  cent  dust  per  acre  was  the  quantity  used  to 
kill  water  hyacinths,  this  being  equal  to  1.5  pounds  of  the  free  acid  per 
acre.  This  quantity  was  also  toxic  to  cotton  seedlings.  This  is  the  equiv- 
alent of  0.0156  grams  of  acid  per  square  foot.  One  pound  of  the  15 
per  cent  dust  per  acre  (or  0.15  lb.  of  acid)  did  not  kill  cotton  seedlings, 
but  produced  severe  leaf  injury.  Thus  the  amount  necessary  to  kill 
cotton  seedlings  is  between  1  and  0.15  pounds  of  acid  per  acre.  The 
exact  minimum  killing  quantity  has  not  been  determined  but  it  will  vaiy 
with  the  size  of  the  plants,  rapidity  of  growth,  and  method  of  applica- 
tion. Three  grams  of  a  15  per  .  cent  dust,  about  a  teaspoonful,  when 
liberated  in  a  slight  wind,  produced  injury  on  about  one-half  acre  of 
cotton. 

Leaching  of  2,4-D  from  Soil — A  2,4-D  dust  was  applied  to  a  series 
of  flats  at  the  rate  of  1,  0.1,  0.01  pounds  of  acid  per  acre.  One  set  of 
flats  received  water  at  the.  rate  of  1  inch  of  rain  per  acre  and  another 
set  at  the  rate  of  2  inches  of  rain.  These  flats  were  planted  to  cotton. 
When  one  inch  of  rain  was  used,  malformed  leaves  developed  on  the 
cotton  in  the  flats  which  were  treated  at  the  1  pound  of  2,4-D  acid  per 
acre  level,  whereas  at  the  lower  levels  the  cotton  produced  normal 
leaves.  After  the  equivalent  of  2  inches  of  rain  the  cotton  grew  normally. 
This  indicated  that  2,4-D  will  either  leach  from  the  soil  or  become  in- 
active in  a  wet  soil.  Several  investigators  have  reported  that  spray 
strength  solutions  of  2,4-D  in  moist  soil  have  become  non-toxic  in  a 
period  of  4  to  7  weeks. 

Seed    Transmission— The  question  has  been  asked  whether  cotton 
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seed  from  2,4-D  injured  plants  can  be  stored  and  then  used  for  planting 
purposes.  Pridham1  reported  that  young  bean  plants  from  seed  har- 
vested from  plants  sprayed  while  the  pods  were  green  showed  mal- 
formations characteristic  of  those  produced  by  2,4-D.  In  view  of  the 
sensitivity  of  cotton  and  the  fear  by  farmers  that  they  should  not  save 
their  seed,  the  possibility  of  seed  transmission  of  2,4-D  was  studied. 
Cotton  seeds  were  collected  from  plants  in  two  fields  which  were 
dusted  early  in  May  and  which  later  showed  heavy  injury.  Collections 
of  seeds  were  also  made  from  two  fields  which  were  dusted  in  June 
just  after  the  plants  started  to  bloom.  There  was  a  60  per  cent  reduction 
in  yield  of  lint  cotton  from  the  latter  two  fields.  These  seed  lots  and  also 
seed  from  non-injured  plants  were  planted  in  sterilized  soil  in  the  green- 
house. The  first  three  true  leaves  of  all  seedlings  were  normal  in  ap- 
pearance. This  seems  to  indicate  that  2,4-D  was  not  stored  in  these  seeds 
in  sufficient  quantity  to  produce  abnormal  seedlings. 

These  preliminary  tests,  however,  are  not  sufficient  to  answer 
the  question,  especially  since  2,4-D  symptoms  have  recently  been 
reported  from  Texas  on  seedlings  from  seed  harvested  from  2,4-D  in- 
jured fields. 

Discussion 

The  various  2,4-D  compounds  have  proved  to  be  very  effective 
weed  killers  and  therefore  their  use  has  become  a  standard  agricultural 
practice  for  the  production  of  certain  crops.  Their  widespread  use  and 
popularity  arose  through  their  relatively  low  cost  per  acre  in  com- 
parison with  standard  herbicides.  The  intensive  investigations  for  the 
past  three  years  have  been  centered  on  their  ability  to  kill  undesirable 
or  unwanted  plants.  At  first,  very  little  attention  was  paid  to  their 
stimulatory  possibilities  or  to  their  disadvantages.  As  investigations 
with  2,4-D  progressed  certain  disadvantages  were  found  and  recorded 
in  the  literature.  Certain  crop  plants  Were  found  to  be  very  sensitive 
to  2,4-D. 

Unfortunately,  until  very  recently  very  few  have  realized  the  po- 
tency of  the  2,4-D  compounds.  At  times,  these  products  have  been 
handled  carelessly  and  have  been  applied  in  a  haphazard  manner 
without  due  consideration  of  the  possible  effects  upon  adjoining  crops. 
Also,  these  products  have  come  into  general  usages  rapidly  and  be- 
fore the  necessary  information  concerning  them  has  been  obtained 
by  research.  In  other  words,  the  commercial  use  has  out-distanced  the 
research.  In  some  cases,  the  information  has  come  the  hard  way,  by 
experience.  In  the  future  these  herbicides  will  be  used  in  much  greater 
quantities  than  at  present,  and  ways  to  eliminate  the  dangers  will  be 
found.  Users  of  2,4-D,  however,  should  recognize  the  dangers  involved, 
and  should  use  all  precautions  to  minimize  injuries  on  sensitive  crops. 


1  Pridham,  A.  M.  S.  "Effect  of  2,4-D  on  bean  progeny  seedlings."  Science  105:  412. 
1947. 
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Summary 


During  1947  the  various  2,4-D  compounds  were  used  as  herbicides 
in  Louisiana.  They  were  used  principally  in  rice  and  sugarcane  fields 
to  control  various  broadleaved  weeds  and  in  ponds,  canals,  and  bayous 
to  eradicate  the  water  hyacinth.  They  were  used  both  as  dusts  and 
sprays  and  were  applied  by  airplanes,  ground  machines  and  by  hand 
dusters  and  sprayers. 

In  some  cases  the  2,4-D  drifted  out  over  adjoining  fields  and  settled 
on  sensitive  crops.  Drift  occurred  with  both  dusts  and  sprays  but  was 
more  pronounced  with  the  dusts. 

While  a  number  of  cultivated  plants  were  injured  by  the  2,4-D,  most 
of  the  reports  of  damage  were  in  fields  of  cotton. 

The  extent  of  injury  to  cotton  was  associated  with  the  age  of  the 
plants.  Losses  were  less  on  plants  which  received  the  2,4-D  while  in  a 
young  stage  than  on  plants  in  the  flowering  stage. 

Cotton  seedlings  between  4  and  6  inches  tall  produced  abnormal 
foliage  in  the  period  immediately  following  the  application  of  2,4-D. 
Even  those  plants  which  showed  severe  leaf  symptoms  eventually 
recovered  and  later  produced  bolls  in  a  normal  manner. 

Seedlings  which  showed  only  moderate  to  light  leaf  symptoms 
developed  into  normal  plants. 

Plants  injured  severely  during  the  flowering  period  in  most  cases 
showed  decreases  in  yield. 

In  limited  tests,  seedlings  raised  from  seed  from  injured  plants 
developed  normally. 

2,4-D  falling  on  the  soil  is  leached  out  or  rendered  inactive  by 
water.  Normal  cotton  was  raised  on  soil  which  had  received  a  small 
amount  of  2,4-D. 

One  serious  aspect  of  the  2,4-D  problem  is  that  the  herbicide  checks 
the  growth  of  the  cotton  plants  for  3  to  6  weeks  during  the  period  of  re- 
covery. This  may  place  the  plants  in  the  period  of  maximum  bol1 
weevil  injury  and  be  responsible  for  reduced  yields. 
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WEED  CONTROL  IN  RICE  WITH  2,4-D 

By  T.  C.  Ryker 


CAUTION 

Care  should  be  used  in  handling  and  applying  2,4-D.  It 
should  not  be  applied  even  as  a  spray  when  it  is  windy  or 
there  is  a  breeze  blowing  in  the  direction  of  a  neighboring  field 
where  sensitive  crops  such  as  COTTON,  SWEET  POTATOES 
and  the  COMMON  VEGETABLES  are  being  grown.  Cotton 
is  particularly  sensitive  to  2,4-D.  When  only  2  to  5  gallons  of 
spray  per  acre  are  applied  by  airplane  there  is  still  danger  of 
injury  from  the  spray  drifting  for  quite  long  distances.  Drift 
is  more  likely  to  occur  with  the  esters  of  2,4-D  than  with  the 
sodium  or  amine  salts.  Based  on  feeding  tests,  there  is  no 
evidence  that  2,4-D  is  poisonous  to  man  or  livestock. 
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WEED  CONTROL  IN  RICE  WITH  2,4-D 


T.  C.  Ryker1 

Weeds  in  rice  fields  cost  growers  hundreds  of  thousands  of 
dollars  each  year.  The  extent  of  these  losses  is  not  always  realized  by 
the  growers.  They  result  from  lower  yields  in  fields  where  rice 
competes  with  weeds,  from  the  labor  costs  involved  in  hand  pulling 
such  weeds  as  indigo  and  red  rice,  and  from  the  lower  value  of  rice 
that  contains  weed  seeds.  In  the  last  few  years,  because  of  the 
scarcity  of  labor,  many  farmers  have  not  been  able  to  remove  such 
weeds  as  indigo  and  red  rice  from  their  fields,  and  this  has  resulted 
in  a  marked  increase  of  these  weeds. 

In  the  control  of  weeds  in  rice  fields,  three  problems  are  in- 
volved: (1)  the  control  of  red  rice,  (2)  the  control  of  such  grasses  as 
barnyard  grass  (Echinochloa  spp.),  and  (3)  the  control  of  such  broad- 
leaf  weeds  as  indigo,  curly  indigo,  Mexican  weed,  alligator  weed,  red 
weed,  etc.  This  last  group  has  received  considerable  attention  in  the 
last  two  years  because  of  the  discovery  that  2,4-D  will  kill  certain 
of  them  without  seriously  injuring  rice. 

That  2,4-D  might  be  useful  in  controlling  certain  weeds  in  rice 
fields  was  indicated  in  preliminary  tests  made  by  the  Plant  Path- 
ology Department  of  the  Louisiana  Agricultural  Experiment  Station 
in  1945.  Results  were  so  promising  that  in  1946  a  large  number  of 
tests  were  made  by  this  Department  throughout  the  rice  area.  The 
results  of  these  tests  with  certain  recommendations  and  warnings 
were  published  in  Louisiana  Agricultural  Experiment  Station  Bul- 
letin No.  411. 

Similar  tests  with  2,4-D  were  made  in  various  other  states,  and 
there  was  increased  interest  in  chemical  weed  control. 

Due  to  this  general  interest  in  weed  control  and  also  to  the 
great  need  of  controlling  rice  weeds  in  some  way,  the  use  of  2,4-D 
in  rice  fields  increased  rapidly.  As  a  matter  of  fact  the  commercial 
use  of  2,4-D  moved  ahead  faster  than  was  justified  by  the  informa- 
tion which  was  available.  Approximately  3,000  acres  were  treated 
in  Louisiana  in  1946  and  over  40,000  acres  in  1947.  These  commercial 
applications,  while  they  controlled  weeds  satisfactorily,  in  some 
cases  caused  injuries  to  rice  from  the  use  of  too  much  2,4-D,  and 
in  other  cases  caused  injury  to  cotton  and  other  crops  in  nearby 
fields  because  of  the  drift  of  the  dust. 


i  Formerly  associate  pathologist,  Louisiana  Agricultural  Experiment 
Station,  now  with  E.  I.  DuPont  de  Nemours  &  Co.,  Inc.,  cooperating  with 
the  Louisiana  Agricultural  Experiment  Station. 
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Tests  were  made  in  1947  to  find  the  answer  to  such  questions  as 
the  relative  efficiency  of  the  different  types  of  2,4-D,  the  amount 
per  acre  to  use,  the  effect  of  2,4-D  on  rice  of  different  ages,  and  the 
best  means  of  applying  the  chemical. 

The  purpose  of  this  bulletin  is  to  bring  together  the  information 
accumulated  in  1946  and  1947,  and  to  make  tentative  recommenda- 
tions for  the  use  of  2,4-D  in  rice  fields  for  the  immediate  future.  It 
may  be  assumed  that  these  recommendations  may  be  changed 
somewhat  as  more  information  regarding  2,4-D  and  other  herbicides 
becomes  available. 

The  Chemical  2,4-D 

The  chemical  2,4-D  is  an  acid  that  is  relatively  insoluble  in 
water.  The  marketable  forms,  however,  are  soluble  and  are  of  three 
general  types:  a  dry  salt  such  as  the  sodium  salt,  an  amine  salt 
such  as  the  liquid  triethanol  amine  salt,  and  esters  such  as  the 
ethyl,  butyl  and  isopropyl  esters.  Each  has  certain  properties  that 
should  be  understood  for  its  proper  use. 

The  commercial  sodium  salt  dissolves  easily  in  water.  It  is  a 
dry  powder  containing  from  60  to  85  per  cent  2,4-D.  Five  gallons 
or  more  of  water  are  necessary  to  dissolve  enough  of  the  sodium 
salt  to  treat  an  acre.  The  amine  salt  of  2,4-D  is  a  concentrated  liquid 
and  only  2  to  3  gallons  of  water  are  needed  to  dissolve  the  proper 
amount  to  treat  an  acre.  This  material  is  slightly  more  expensive 
than  the  sodium  salt.  The  esters  of  2,4-D  are  materials  that  can  be 
used  either  with  water  or  oil.  They  usually  penetrate  the  tissues  of 
a  treated  plant  more  quickly  than  the  sodium  or  the  amine  salts 
and  do  not  wash  off  as  easily  if  a  rain  follows  treatment.  They  are 
considerably  more  expensive  and  have  a  further  disadvantage  that 
they  are  more  volatile  and  danger  from  drift  is  greater. 

The  part  of  these  chemicals  which  is  active  in  killing  weeds  is 
supposed  to  be  the  2,4-D  acid.  When  the  amount  per  acre  to  be  used 
is  calculated  with  a  commercial  product,  the  percentage  of  acid 
equivalent  must  be  known.  This  is  given  on  the  label.  In  this  bulletin 
where  amounts  of  2,4-D  per  acre  are  given  they  refer  to  the  pure 
acid.  This  is  necessary  since  the  commercial  products  differ  in  the 
amount  of  2,4-D  in  them. 

To  make  it  easy  to  know  how  much  of  a  commercial  product 
to  use,  Table  1  has  been  prepared.  This  table  gives  the  amount  of  a 
commercial  product  per  acre  needed  at  rates  of  %  to  IVz  lbs  of  2  4-D 
acid  per  acre.  For  example,  if  the  acid  equivalent  of  the  product  to 
be  used  is  70  per  cent  and  the  rate  of  application  per  acre  is  1  lb 
the  table  shows  that  1  lb.  7  oz.  of  the  material  should  be  used  for 
each  acre  to  be  treated. 
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Table  1.  Amount  of 
from  25  to 


chemical  needed  per  acre  with  acid  equivalent  of  2,4-E> 
85  per  cent. 


Acid  Equivalent  of 
2, 4-D  Material  to  be 

Amount  of 

Chemical 

to  Be 

Used 

Per  Acre 

at  Rates 

of 

3/4  lb. 

Acre 

1  lb.  Acre 

11/4  lbs.  Acre 

11/2  lbs.  Acre 

Used 

lbs. 

ozs. 

lbs. 

ozs. 

lbs. 

ozs. 

lbs. 

ozs. 

25                      -  - 

3 

0 

4 

0 

5 

0 

6 

0 

30  

2 

8 

3 

O 

3 

5 

0 

35  

2 

2 

2 

14 

3 

9 

4 

4 

40   - 

14 

2 

8 

3 

2 

3 

12 

45      '  —  

11 

2 

4 

2 

12 

.  3 

5 

50  

8 

2 

0 

2 

8 

3 

0 

55   -  

6 

13 

2 

4 

2 

12 

,  60    

4 

11 

2 

1 

2 

8 

65  

70  ----- 

75  :  ■  

2 
1 
0 

9 
7 
5 

15 
13 
11 

2 

2 
2 

5 
2 

0 

80  — -  ----- 

85   

0 
0 

15 
14 

4 
3 

9 
8 

1 
1 

14 
12 

Effect  of  2,4-D  on  Rice 

Rice  varies  in  its  reaction  to  2,4-D,  depending  both  on  the 
age  of  the  plants  and  the  amount  of  254-D  used.  When  rice  seeds 
are  just  beginning  to  germinate  they  are  very  sensitive  to  2,4-D 
and  even  a  very  small  amount  of  the  chemical  will  kill  the  small 
seedlings.  As  the  seedlings  become  older  they  become  less  sensi- 
tive so  that  when  they  are  three  to  four  weeks  old,  which  is  usually 
by  the  time  the  rice  fields  are  flooded,  it  is  relatively  safe  to  use 
s/4  of  a  lb.  of  2,4-D  per  acre.  At  this  age  rice  plants  are  usually 
only  slightly  injured.  They  turn  a  darker  green  than  untreated 
ones  and  there  is  a  slowing  down  in  the  rate  of  growth  for  two 
to  three  weeks.  If  a  treated  plant  is  pulled  up  and  examined,  its 
base  is  often  seen  to  be  slightly  swollen  and  the  development  of 
new  roots  is  slow  and  the  old  roots  are  often  decayed.  By  the 
third  week  after  treatment,  new  roots  are  present  and  the  plants 
are  growing  normally.  If  more  than  %  0f  a  lb.  to  the  acre  of 
2  4-D  is  applied  at  the  time  the  rice  is  three  to  four  weeks  old, 
there  is  often  severe  injury  and  the  plants  may  die.  Injury  seems 
to  be  greater  when  plants  have  been  growing  under  dry  condi- 
tions than  when  they  have  come  up  with  plenty  of  soil  moisture 
present  and  the  soil  is  moist  or  wet  at  the  time  of  treatment. 

After  the  plants  have  reached  five  weeks  or  more  in  age, 
and  they  have  been  flooded,  there  is  much  less  danger  of  injury 
and  2  4-D  has  been  used  at  rates  of  m  to  1V2  pounds  per  acre 
with  little  or  no  injury.  While  the  plants  may  turn  a  darker 
green,  there  is  not  the  stunting  that  occurs  when  2,4-D  is  used  on 
younger  plants. 
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When  rice  plants  are  heading  it  is  dangerous  to  use  2,4-D,  At 
that  time  the  2,4-D  may  blast  the  flowers  and  many  of  them  will 
not  develop  into  rice  grains. 


Time  of  Treatment  and  Amount  of  2,4-D  Per  Acre 

In  tests  made  in  1946  and  1947,  the  best  results  in  the  control 
of  Mexican  weed  (Caperonia  castaneaefolia)  were  obtained  when 
the  2,4-D  was  applied  before  flooding.  When  flooded  immediately 
after  treatment,  control  was  less  efficient  than  when  the  flooding 
was  done  3  to  6  days  later.  On  the  other  hand  when  the  flooding 
was  delayed  for  a  longer  period,  new  weed  seedlings  came  up 
and  these  not  having  been  treated  with  the  2,4-D  lived  and  grew 
rapidly.  As  rice  plants  in  this  period  are  sensitive  to  2,4-D,  not 
more  than  %  lb.  per  acre  should  be  used. 

Treatment  the  second  and  third  week  after  flooding  was 
also  effective  with  Mexican  weed  where  %  to  1  lb.  of  2,4-D  per 
acre  was  used.  As  Mexican  weed  plants  gradually  become  more 
resistant  to  2,4-D  as  they  grow  older,  for  later  treatments  it  was 
found  advisable  to  increase  the  amount  of  2,4-D  used  to  iy4  to 
iy2  lbs.  per  acre.  Even  this  rate  of  application  was  not  always 
effective. 

The  indigo  plant  (Sesbania  macrocarpa)  was  very  susceptible 
at  any  age.  Three-fourths  of  a  pound  of  2,4-D  to  the  acre  killed 
indigo  even  as  late  as  flowering  time.  Where  this  weed  is  the 
only  one  to  be  controlled,  the  only  precaution  necessary  is  to  see 
that  the  2,4-D  reaches  the  plants. 

Curly  indigo  (Aeschynomene  virginica)  appeared  more  resist- 
ant to  2,4-D  than  either  Mexican  weed  or  indigo.  The  experiments 
indicated  the  best  control  was  obtained  when  the  curly  indigo 
plants  had  grown  out  of  the  water  but  were  not  too  large  when 
treated.  This  was  about  the  second  and  third  week  after  flooding. 
One  pound  of  2,4-D  per  acre  was  necessary.  However,  good  con- 
trol of  curly  indigo  was  often  secured  when  the  chemical  was 
applied  as  late  as  6  weeks  after  flooding  where  iy2  lbs.  of  2,4-D 
per  acre  were  used. 

Red  weed  (Melochia  corchorifolia)  in  rice  fields  is  confined 
for  the  most  part  to  the  levees.  It  is  easily  killed  and  should  be 
treated  as  soon  as  all  plants  have  come  up.  This  is  usually  two  to 
three  weeks  after  flooding.  The  treatment  of  the  levees  at  this 
time  will  also  control  any  Mexican  weed  that  is  present. 

Many  other  weeds  were  controlled  in  rice  fields  and  canals 
with  the  amounts  of  2,4-D  per  acre  given  above.  Among  these  are 
alligator  weed  (Alternanthera  philoxeroides),  bladder  pod  or  old 


fashion  coffee  bean  (Glottidium  vesicarium),  mule  ear  (Heteran- 
thera  Pmosa),  Sagittaria  (Sagittaria  sp.),  sedges  such  as  yellow 
sedge  (Cyperus  iria),  wild  onion  (Cyperus  articulatus),  tadpole 
sedge  (Rhynchospora  comiculata),  Fimbristylis  (Fimbristylis  mili- 
acea),  toothcup  or  red  stem  (Amman! a  coccinea),  turtle  back  or 
batwing  (Commelina  spp.),  water  hyacinth  (Piaropus  crassipes), 
and  water  primrose  (Jussiaea  sp.)-  One  of  the  weeds  which  is  not 
killed  by  2,4-D  is  gooseweed  (Sphenoclea  zeylanica). 

How  to  Apply  2,4-D 

In  the  weed  investigations,  2,4-D  has  been  applied  both  as  a 
dust  and  as  a  spray.  The  use  of  the  dust  is  not  at  present  con- 
sidered to  be  safe  in  areas  where  sensitive  crops  are  being  grown, 
since  the  dust  drifts  for  rather  long  distances,  particularly  when 
applied  with  an  airplane.  Air  currents  and  wind  are  known  to 
carry  dusts  as  much  as  three  miles  from  treated  fields. 

In  the  early  tests  where  100  gallons  of  the  2,4-D  solution  were 
applied  per  acre  as  a  spray,  the  dusts  gave  better  control  in  some 
cases  than  sprays.  However,  with  some  of  the  newer  equipment 
it  is  possible  to  apply  as  little  as  2  or  3  gallons  of  the  solution  per 
acre  and  still  obtain  a  satisfactory  spread  of  the  2,4-D  over  a  field. 
Tests  have  indicated  that  about  10  gallons  of  water  to  the  acre 
will  give  good  spread  over  a  field  and  not  result  in  too  much  drift 
if  it  is  not  put  out  while  there  is  a  wind. 

In  general,  the  most  economical  means  of  treating  large  areas 
is  by  airplane.  Airplanes  equipped  to  spray  are  now  available. 
The  cost  of  treating  an  acre  is  about  $2.50  to  $3.50  including  the 
2,4-D. 

Ground  equipment  is  also  being  developed  for  use  in  spray- 
ing. A  ground  machine  usually  consists  of  a  tank  mounted  on  a 
tractor  or  cart  with  a  small  gasoline  motor,  a  pump  and  a  spray 
boom  and  nozzles.  The  spray  boom  is  the  most  critical  part  of  the 
equipment,  since  proper  spacing  and  correct  size  of  the  nozzles  are 
necessary.  The  nozzles  should  be  so  spaced  on  the  boom  that  the 
spray  from  each  nozzle  will  overlap  that  of  the  next  one.  There 
are  two  main  types  of  nozzles  on  the  market  which  are  known  as 
the  cone  type  and  fan  type.  The  fan  type  has  given  better  results 
although  it  has  the  disadvantage  of  clogging  more  easily.  Good 
strainers  are  necessary  to  remove  dirt  and  trash. 

A  small  3-gallon  compressed  air  sprayer  can  be  used  for  treat- 
ing small  areas.  It  can  be  equipped  with  a  small  boom  14  inches 
to  28  inches  long  and  two  or  three  nozzles.  If  spray  concentrates 
are  used  at  the  rate  of  10  gallons  per  acre,  one  man  can  spray 
as  much  as  Vz  acre  an  hour. 


6 


Among  the  leading  manufacturers  of  nozzles  are  the  Spraying 
Systems  Co.,  4021  West  Lake  St.,  Chicago  24,  Illinois  and  the 
Monarch  Mfg.  Co.,  2501  E.  Ontario  St,  Philadelphia,  Pa.  Nozzles,  as 
well  as  information  on  the  size  and  types  to  use,  may  be  obtained 
direct  from  them  if  not  available  at  local  distributors. 

Rice  Canals 

There  are  many  weeds  growing  in  irrigation  canals  and  on 
canal  banks  which  can  be  controlled  with  2,4-D.  Among  these, 
alligator  weed  presents  a  serious  problem,  as  it  clogs  the  canals 
and  also  spreads  into  fields  irrigated  from  these  canals  While 
alligator  weed  is  susceptible  to  2,4-D,  it  has  not  been  successfully 
controlled  when  growing  in  water,  since  it  is  only  killed  back  to 
the  water.  However,  when  applied  15-30  days  before  the  canals 
have  been  flooded,  2,4-D  at  the  rate  of  1%  to  2  lbs.  to  the  acre 
has  given  good  control  of  alligator  weed. 

Problems  in  Rice  Weed  Control 

While  2,4-D  has  proved  to  be  a  very  valuable  agricultural  tool 
m  the  control  of  certain  rice  weeds,  much  more  information  is 
needed  in  regard  to  its  use.  It  has  been  observed  that  rice  does 
not  always  act  the  same  when  treated  with  2,4-D.  Occasionally 
severe  injury  has  occurred  in  a  field  of  rice  while  other  fields 
treated  in  a  similar  way  have  shown  no  injury.  Also,  in  some 
cases  a  satisfactory  control  of  the  weeds  has  not  been  secured.  A 
great  deal  of  information  is  needed  on  the  effect  of  environment 
on  the  susceptibility  of  the  rice  plants  and  of  the  various  weeds 
to  2,4-D.  Answers  to  many  such  questions  are  needed  as  quickly  as 
possible. 

Recommendations 

The  following  recommendations  for  the  use  of  2,4-D  in  rice 
fields  are  tentative.  They  are  made  rigid  in  order  to  reduce  as  far 
as  possible  injuries  to  rice  and  other  crops. 

1.  Dusting  of  rice  with  2,4-D  cannot  be  recommended  at 
present  because  of  the  drift  to  fields  where  sensitive  crops  are 
growing.  All  of  the  following  recommendations  apply  only  to 
spray  applications. 

2.  The  best  time  to  treat  rice  fields  for  the  control  of  Mexican 
weed  and  curly  indigo  is  during  the  second  and  third  week  after 
flooding.  At  this  time,  use  1  pound  (acid  equivalent  basis)  of 
2,4-D  per  acre.  At  this  time,  there  is  little  danger  that  the  rice 
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will  be  injured.  Since  2,4-D  must  be  applied  to  the  weeds  to  obtain 
a  satisfactory  kill,  the  water  in  the  field  must  not  be  so  deep  that 
the  weeds  are  covered. 

3.  If  the  treatment  is  later  than  the  second  or  third  week 
after  flooding,  iy4  to  IV2  pounds  of  2,4-D  (acid  equivalent)  per 
acre  should  be  used  for  the  control  of  Mexican  weed  and  curly 
indigo.  If  only  indigo  (and  not  curly  indigo)  is  present,  1  pound  of 
2,4-D  (acid  equivalent)  per  acre  is  sufficient. 

4.  If  ground  machines  are  used,  the  fields  must  be  treated 
prior  to  flooding.  Not  more  than  3A  pound  of  2,4-D  (acid  equiva- 
lent) per  acre  should  be  applied.  The  use  of  more  than  this  amount 
may  injure  the  young  rice  seedlings.  It  is  best  to  delay  treating 
the  rice  before  flooding  as  long  as  possible,  since  the  older  the 
rice  plants  are,  the  less  likely  they  are  to  be  injured.  The  field 
should  not  be  flooded  before  the  third  day  after  treatment  nor  later 
than  the  sixth  day  after  treatment,  in  order  to  obtain  the  best 
kill  of  weeds. 

5.  In  order  to  control  the  alligator  weed  in  irrigation  canals, 
IV2  to  2  pounds  of  2,4-D  (acid  equivalent)  per  acre  should  be 
applied  to  the  canals  15  to  30  days  before  the  water  is  pumped 
into  them. 
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Calf  showing  advanced  stages  of  chronic  parasitism.  Note  the  rough  coat  and  the  general 
depressed  condition.  The  swelling  under  the  jawj  so  evident  in  this  animal,  develops  in 
some  cases  only. 
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CATTLE  FOR  PARASITES  OR  PROFITS? 


Losses  from  parasites  of  the  digestive  organs,  liver  flukes,  lungworms, 
and  coccidia  cost  the  livestock  owner  a  very  large  sum  of  money  annually 
in  deaths,  loss  of  flesh,  stunted  growth,  extra  care,  etc. 

It  is  fundamental  in  the  problem  of  control  of  parasites  to  keep  in 
mind  that  there  is  a  part  of  the  life  of  the  parasites  inside  and  a  part  out- 
side of  the  cow  or  calf.  The  part  inside  consists  of  larval  development  and 
the  adult.  The  larvae,  for  which  at  present  there  is  no  treatment,  cause  the 
acute  symptoms  and  the  most  serious  damage.  The  acute  stage  of  the 
infection  passes  into  the  chronic  with  the  maturing  of  the  larvae  into 
adults.  The  adults  of  some  species  can  be  effectively  removed  by  the 
appropriate  treatment. 

Prevention  of  losses  from  parasitism  is  a  problem  of  proper  herd 
management  based  on  the  life  cycles  of  the  species  involved.  The  follow- 
ing practices  will  serve  to  keep  parasitic  infections  at  a  low  level: 

1.  Sanitation  in  all  its  phases,  especially  the  weekly  or  frequent  re- 
moval of  manure  from  barns,  sheds,  and  shade  areas,  is  a  most  important 
step. 

2.  Good  drainage  in  pastures  and  lots  leads  to  the  destruction  of  the 
larval  stages  of  all  parasites.  Dryness  is  especially  important  in  the  barn 
sanitation  program. 

3.  Treatment  of  animals  at  regular  intervals  two  or  three  times  a 
year  eliminates  the  adults  and  hence  reduces  the  number  of  larvae  that 
may  produce  new  infections. 

4.  Pasture  rotation,  practiced  where  and  as  often  as  possible,  will 
aid  in  the  reduction  of  infections. 

5.  Feeding  of  phenothiazine  in  the  grain  ration  at  the  rate  of  1 
grams  per  day  is  effective  in  reducing  the  number  of  larvae  of  the  hook- 
worm, nodular  worm,  and  stomach  worm  about  the  premises,  thus  reduc- 
ing the  infections  in  the  next  generation  of  animals. 

Consult  a  veterinarian  in  regard  to  a  parasite  control  program  for 
your  farm. 

The  expenses  of  good  management  practices  will  be  offset  in  the 
raising  of  more  and  healthier  animals  that  produce  more  meat  and  milk. 
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THE  PARASITES  AND  PARASITIC 


DISEASES  OF  CATTLE 

Roy  L.  Mayhew1 
INTRODUCTION 

Cattle,  as  are  all  of  our  domestic  animals,  are  affected  by  numerous 
species  of  internal  and  external  parasites.  Among  the  internal  parasites, 
twenty-six  species  of  roundworms  are  reported  as  occurring  in  the  diges- 
tive organs,  four  species  of  flukes,  five  species  of  adult  and  larval  tape- 
worms, twenty-four  species  of  protozoa,  and  an  additional  miscellaneous 
group  of  seven  species  including  the  lungworm  and  abdominal  worm. 
Many  of  these  species  do  not  have  a  wide  distribution  or  cause  serious 
damage  and  therefore  are  not  included  in  the  following  pages.  Of  the 
external  parasites  at  least  twenty-seven  species  of  ticks,  lice,  mites,  and 
flies  have  been  reported  as  infesting  cattle.  Since  the  external  parasites 
are  on  the  outside  surfaces  of  the  animals  their  presence  is  easily  de- 
tected and  methods  for  their  control  are  fairly  easily  and  safely  carried 
out.  The  methods  for  their  control  and  eradication  are  also  more  gen- 
erally known  than  for  the  internal  parasites.  It  is  for  these  reasons  that 
a  discussion  of  external  parasites  is  not  included  in  this  bulletin,  but  an 
effort  has  been  made  to  include  information  regarding  all  species  of  in- 
ternal parasites  that  cause  disturbances  of  digestion  and  the  accompany- 
ing disorders.  Thus  anaplasmosis,  thought  by  many  workers  to  be  a  pro- 
tozoan parasite,  has  not  been  referred  to  because,  insofar  as  is  known, 
it  is  a  blood  disease  and  the  symptoms,  course  of  the  disease,  and  diag- 
nosis have  no  similarities  to  parasitism  and  the  two  would,  therefore,  not 
be  confused.  Brief  mention  is  made  of  Johne's  disease  because  it  can  be, 
and  sometimes  is,  confused  with  parasitism. 

The  symptoms  produced  by  the  various  species  of  parasites  of  cattle 
have  many  similarities  and  may  be  divided  into  acute  and  chronic  stages. 

^he  author  wishes  to  express  his  appreciation  to  the  many  persons  who  have 
assisted  in  the  accumulation  of  the  information  this  bulletin  contains.  Particular  thanks 
are  due  Doctors  Groth,  Porter,  and  Davis  of  the  Regional  Animal  Disease  Research 
Laboratory  at  Auburn,  Alabama,  for  reading  the  section  on  coccidiosis;  Dr.  O.  Wil- 
ford  Olsen  of  the  U.  S.  Department  of  Animal  Industry  for  much  assistance  in  writing 
the  section  on  liver  flukes;  and  Dr.  H.  J.  Bennett  of  the  Louisiana  State  University 
Department  of  Zoology  for  reading  the  section  on  the  rumen  fluke.  Appreciation  is 
due  Doctors  Oglesby,  Piercy,  Cox,  Gray,  Goff,  and  McCleskey  and  the  late  Mr.  W.  T. 
Cobb  of  the  Louisiana  State  University  College  of  Agriculture  staff  for  reading  the 
manuscript  and  making  numerous  suggestions  as  to  content  and  expression.  Thanks 
are  due  Miss  Lorraine  Boss  for  making  the  drawings  and  Dr.  E.  C.  Tims  for  making 
the  photograph  of  the  worm  specimens.  Thanks  are  also  due  Dr.  H.  B.  Elliot  of  the 
Louisiana  State  Livestock  Sanitary  Board  Diagnostic  Laboratory  for  reading  the  manu- 
script of  the  revised  edition  and  to  Dr.  Wendell  Krull  for  reading  the  section  on  the 
lancet  fluke. 
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A  diagram  based  on  the  results  of  experiments  at  the  Louisiana  Experi- 
ment Station  showing  the  relationship  of  the  periods  in  the  life  of  para- 
sites to  the  effects  on  calves  is  shown  above.  In  the  upper  portion  of 
this  diagram  are  indicated  the  events  that  take  place  inside  the  calf  or  cow, 
and  in  the  lower  portion  those  that  occur  outside.  It  is  necessary  for  all  of 
these  steps  to  take  place  and  they  must  occur  in  this  order.  There  is  no  in- 
termediate host  necessary  in  the  case  of  the  roundworm  parasites  of  cattle 
such  as  occurs  in  the  case  of  the  flukes.  Neither  is  there  any  multiplication 
of  the  parasites  within  the  calf  or  cow  as  is  the  case  in  the  bacterial  di- 
seases. As  a  result  of  this  the  severity  of  the  disease  is  dependent  upon  the 
number  of  infective  larvae  gaining  access  to  the  susceptible  animal.  The 
larvae  that  hatch  from  the  eggs  that  are  laid  in  the  manure  by  the  adult 
worms  develop  to  the  infective  stage  and  gain  entrance  to  the  digestive 
system  through  the  mouth  and/ or  skin,  depending  on  the  species.  In 
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the  digestive  system  they  undergo  a  series  of  changes  in  the  progress  of 
which  they  become  adult  worms.  Experiments  have  shown  that  very  se- 
vere symptoms  are  produced  by  these  larvae  during  this  time  due  to  their 
penetrating  the  intestinal  wall  and  otherwise  causing  a  general  interrup- 
tion of  the  normal  digestive  process.  The  diarrhea,  loss  in  weight,  and 
lack  of  appetite  which  constitute  the  acute  symptoms  of  the  disease  devel- 
op during  this  period  and  are  much  more  severe  than  any  damage  that  has 
been  observed  during  the  period  of  the  adult  worms.  The  symptoms  ob- 
served during  the  adult  period  are  a  continuation  of  those  started  during 
the  larval  period  and,  therefore,  this  is  called  the  chronic  stage  of  the  in- 
fection. 

An  attempt  is  made  to  show  diagramatically  the  weights  of  animals 
that  become  sick.  Line  A  shows  the  course  of  the  gain  or  loss  in  weight  of 
an  animal  that  survived  the  disease.  His  weight  and  general  condition  re- 
main below  normal  for  a  long  period,  but  in  the  course  of  months  or  a 
year  or  more,  he  gradually  recovers  from  the  damage  caused  by  the  larvae. 
Line  B  represents  the  weight  gains  of  an  animal  that  makes  considerable 
gain  during  the  chronic  stage  but  when  unfavorable  conditions  come 
along  is  not  able  to  muster  enough  reserve  strength  to  survive.  Such  an 
animal  has  a  good  appetite  and  improves  more  or  less  in  weight  and  gen- 
eral condition,  but  when  the  pasture  becomes  short  and  unfavorable  win- 
ter weather  comes  along,  he  gets  down  and  sooner  or  later  death  results. 
(See  picture  on  front  cover.)  Line  C  represents  the  weight  gains  of  an  ani- 
mal that  becomes  very  severely  affected,  loses  weight  rapidly,  and  dies  dur- 
ing the  acute  stage  of  the  disease. 

The  economic  losses  from  parasites  may  be  said  to  be  due  to  deaths 
resulting  from  severe  infection  and  from  loss  in  weight  and  the  general 
condition  of  recovered  animals.  There  is  also  the  extra  expense  of  special 
care,  feed,  and  treatment  of  those  animals  showing  symptoms.  There  is  no 
way  of  determining  the  total  economic  loss  from  parasitic  diseases  of  cat- 
tle of  all  ages,  but  it  is  certainly  a  large  sum. 

THE  RUMEN  FLUKE 

One  fluke  (Cotylophorum  cotylophorum)  is  found  in  the  rumen  or 
paunch  and  in  small  numbers  in  the  reticulum  or  honeycomb  (second 
stomach)  of  cattle.  These  parasites  are  small  worms  somewhat  conical  in 
shape  and  convex  on  the  top  or  dorsal  side.  They  are  about  one-fourth 
inch  in  length  and  reddish  in  color  when  alive. 

Life  Cycle— The  life  cycle  is  similar  to  that  of  other  species  of  flukes 
in  that  a  snail  is  required  as  an  intermediate  host.  The  eggs  are  passed  in 
the  manure,  and  small  larvae  hatch  from  the  eggs  in  from  11  to  29 
days  depending  upon  the  temperature.  The  snail  (Fossaria  parva)  rarely 
exceeds  one-fourth  of  an  inch  in  length  and  is  commonly  found  along  the 
margin  of  open  ponds  and  streams  where  moisture  and  decaying  vegeta- 
tion are  present  and  where  there  is  no  shade.  The  larval  forms  that  hatch 
from  the  eggs  are  called  miracidia.  They  enter  the  body  of  the  snail  and 
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there  develop  through  a  succession  of  stages  into  the  infective  stage.  The 
time  required  for  development  within  the  snail  varies  from  30  to  91  days 
according  to  the  temperature.  These  larvae  encyst  on  grass  in  the  pasture 
and  thus  are  taken  into  the  digestive  organs  of  cattle  during  grazing.  They 
first  pass  to  the  duodenum  or  front  portion  of  the  small  intestine  where 
they  remain  from  three  to  five  weeks.  From  the  duodenum  they  migrate 
forward  to  the  rumen  where  they  complete  their  development.  The  time 
required  for  the  development  of  the  larvae  to  adult  worms  in  the  calf 
is  about  four  months.  The  total  time  required  for  the  life  cycle  is  from 
five  to  eight  months,  depending  upon  the  temperature. 

Symptoms— In  heavy  infections  in  South  Africa  it  is  said  that  severe 
inflammation  is  produced  by  the  young  stages  in  the  duodenum  which 
results  in  diarrhea.  The  adults  are  not  believed  to  cause  any  damage.  In 
the  United  States,  losses  from  this  parasite  have  not  been  reported. 

PARASITES  OF  THE  FOURTH  STOMACH 

The  Large  Stomach  Worm 

The  large  stomach  worm  (Haemonchus  contortus)  is  often  present 
in  large  numbers  along  the  walls  and  folds  of  the  fourth  stomach  or 
abomasum  of  cattle,  sheep,  and  goats.  These  parasites  are  s/4  to  \i/2  inches 
in  length,  of  sufficient  diameter  to  be  easily  seen,  and,  particularly  the 
larger  specimens,  are  marked  with  a  spiral  red  stripe  which  has  led  to 
their  sometimes  being  called  the  twisted  wire  worm.  The  photograph  on 
Page  7  shows  this  species  in  relation  to  the  other  important  parasites 
of  cattle. 

Life  Cycle— The  eggs  are  deposited  by  the  adult  females  in  the  con- 
tents of  the  fourth  stomach  of  the  calf  and  pass  out  in  the  manure.  Small 
larvae  hatch  from  these  eggs  in  from  18  to  24  hours.  A  diagram  showing 
the  stages  in  the  life  cycle  is  shown  on  Page  10.  The  newly  hatched  larvae 
require  about  five  days  in  which  to  develop  so  they  can  produce  infec- 
tion in  another  calf.  This  stage  is  recognized  under  the  microscope  by  the 
presence  of  a  thin,  transparent  outer  covering  or  sheath  which  offers  some 
protection  against  being  killed  by  drying  out  or  too  low  or  too  high 
temperatures.  Infection  is  by  way  of  the  mouth  and,  upon  reaching  the 
fourth  stomach,  the  larvae  complete  their  development  into  adults  in 
from  two  to  four  weeks,  most  of  them  requiring  about  four  weeks.  That 
the  adults  will  live  and  produce  eggs  for  as  long  as  14  months  in  calves 
under  conditions  in  which  reinfection  does  not  take  place  has  been  shown 
in  our  experiments.  The  length  of  life  of  the  larvae  under  the  various  soil, 
weather,  and  grass  conditions  is  not  known  but  probably  varies  greatly 
under  the  different  combinations  of  conditions  in  the  pasture. 

Symptoms— Calves  have  been  found  to  gain  little  or  lose  weight,  and 
a  more  or  less  severe  anemia  develops  during  the  larval  period.  The 
adults  are  bloodsuckers  having  mouth  parts  for  piercing  the  tissues 
and  in  this  manner  they  no  doubt  contribute  to  the  unthrifty  condition  of 
infected  animals. 
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Immunity— Experiments  at  the  Louisiana  Agricultural  Experiment 
Station  have  shown  that  an  immunity  or  resistance  to  infection  with  the 
large  stomach  worm  is  developed  by  inoculation  with  pure  cultures  of  the 
infective  larvae.  Infection  takes  place  as  a  result  of  the  first  inoculations, 
then  with  additional  or  sometimes  without  additional  inoculations  the 
number  of  adult  worms  that  have  become  established  is  suddenly  reduced 
sharply  and  abruptly  as  indicated  by  the  number  of  eggs  recovered  from 
the  manure.  Subsequent  inoculations  failed  to  establish  any  large  number 
of  adults  or  produce  any  symptoms  of  parasitic  infection.  Attempts  to 
establish  this  immunity  previous  to  the  initial  inoculations  by  the  in- 
jection of  extracts  of  adult  worms  or  powdered  whole  worms  have  thus 
far  failed  to  produce  any  protection  from  infection.  Apparently  this  im- 
munity is  permanent  when  it  is  once  established,  because  when  some  of 
these  animals  were  placed  in  a  heavily  contaminated  pasture  the  infec- 
tion remained  at  a  very  low  level  as  evidenced  by  the  number  of  eggs 
recovered  from  the  manure  and  by  the  general  physical  condition  of  the 
animals.  It  was  possible  to  follow  some  of  these  animals  until  they  were 
six  years  old.  Poor  feeding  during  the  winter  months  had  no  influence 
on  the  immunity,  since  there  was  no  increase  in  the  level  of  the  infection. 
Neither  was  it  possible  to  break  down  the  immunity  by  lowering  the 
plane  of  nutrition  to  a  very  low  level  by  a  ration  of  only  cottonseed  hulls. 
Animals  fed  cottonseed  hulls  until  they  showed  definite  emaciation,  even 
almost  to  the  point  of  death,  did  not  become  reinfected  when  reinocu- 
lated. 

Treatment— The  copper  sulphate  and  copper  sulphate-nicotine  sul- 
phate solutions  discussed  in  the  section  on  treatment  have  long  been 
used  for  the  removal  of  the  large  stomach  worm.  Phenothiazine  has  re- 
cently been  found  to  be  very  effective,  also,  and  for  a  discussion  of  its  use 
the  reader  is  referred  to  the  section  on  general  treatment. 

Small  Thread-Like  Stomach  Worms 

The  small  stomach  worms  belong  to  two  genera,  namely  Ostertagia 
and  Trichostfongylus,  and  are  very  much  smaller  in  size  than  the  large 
stomach  worm,  Haemonchus  contortus.  The  photograph  on  Page  7  shows 
some  of  these  small  worms  in  comparison  with  other  species.  One  species, 
Trichostrongylus  axei,  occurs  in  sheep,  goats,  and  horses  as  well  as  cattle. 
These  small  worms  are  one-fourth  to  one-half  inch  in  length  and  very 
slender;  consequently,  they  are  very  easily  overlooked  at  post-mortem 
examinations.  If  present  in  large  numbers  they  can  sometimes  be  de- 
tected as  tiny  thread-like  objects  if  the  folds  of  the  stomach  are  lifted 
slowly.  The  most  successful  way  to  recover  them,  however,  is  to  wash  the 
contents  of  the  stomach  and  mucus  rinsed  from  the  walls  into  a  bucket 
or  garbage  can  holding  three  or  four  gallons  of  water.  After  allowing 
the  sediment  to  settle  10  to  15  minutes,  pour  off  almost  all  the  water,  fill 
the  can,  and  again  allow  to  settle,  repeating  the  process  until  the  water 
stays  nearly  clear.  Some  of  the  contents  may  then  be  examined  in  a  glass 
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jar  or  dish,  preferably  against  a  dark  background.  Generally  these  worms, 
if  present  in  large  numbers  and  if  the  calf  has  not  been  dead  too  long, 
will  have  a  distinct  reddish  color  when  thus  cleared  of  the  sediment. 

Life  Cycle— The  larvae  of  these  worms  are  believed  to  become  in- 
fective in  about  a  week  and  to  develop  to  the  adult  stage  in  the  calf  in 
from  19  to  31  days  after  infection,  and  the  adults  can  live  at  least  seven 
and  one-half  months.  The  life  cycle  of  one  of  these  worms,  Ostertagia 
ostertagi,  has  recently  been  studied  at  the  Virginia  Experiment  Station. 
Eggs  of  this  species  hatch  in  about  24  hours  and  reach  the  infective  stage 
in  five  to  six  days.  The  infective  larvae  become  adults  in  about  three 
weeks  after  gaining  entrance  to  the  digestive  system  by  way  of  the 
mouth.  The  larval  stages  of  these  parasites  are  very  resistant  to  adverse 
external  conditions  and  have  been  found  to  remain  infective  on  dry  hay 
for  over  a  year. 

Symptoms— While  pure  infections  of  these  parasites  have  not  been 
studied,  observations  indicate  that  they  do  considerable  injury  when  pres- 
ent in  large  numbers.  There  does  not  seem  to  be  any  difference  between 
the  symptoms  produced  and  those  developed  in  infections  by  other  para- 
sites insofar  as  general  observations  go. 

Treatment— The  various  treatments  recommended  for  the  removal 
of  parasites  are  not  very  effective  against  these  species,  possibly  because 
they  are  found  embedded  in  the  layer  of  mucus  in  close  contact  with  the 
lining  of  the  stomach  and  consequently  are  not  attacked  by  the  drug. 
Phenothiazine  is  recommended  as  the  most  effective  drug  for  their  re- 
moval. A  discussion  of  its  use  will  be  found  in  the  general  section  on 
treatment  (Page  42). 

PARASITES  OF  THE  SMALL  INTESTINE 
The  Hookworm 

This  parasite  (Bunostomum  phlebotomum)  is  found  in  the  anterior 
half  of  the  small  intestine,  chiefly  in  the  first  eight  or  ten  feet.  A  very 
few  are  usually  recovered  from  the  fourth  stomach.  These  worms  are 
about  one-half  to  three-fourths  inch  long,  relatively  larger  in  diameter 
than  the  large  stomach  worm,  and  distinctly  whitish  in  color.  The  fe- 
males are  for  the  most  part  noticeably  larger  than  the  males.  The  photo- 
graph on  Page  7  shows  the  hookworm  in  comparison  with  other  species. 
The  two  specimens  on  the  left  are  males. 

Life  Cycle— The  stages  in  the  life  cycle  are  shown  in  the  diagram  on 
Page  13.  The  eggs  are  laid  in  the  contents  of  the  intestine  by  the  females 
and  pass  out  with  the  manure.  Hatching  takes  place  in  about  24  hours 
and  the  larvae  develop  to  the  infective  stage  in  seven  to  eight  days  during 
summer  temperatures  in  Louisiana.  Infection  takes  place  by  way  of  the 
mouth  or  by  penetrating  the  skin  while  the  calf  is  lying  down  on  con- 
taminated bedding  or  ground  in  the  shade  or  pasture.  Infection  with  se- 
vere symptoms  and  death  has  been  produced  in  our  experiments  at 
Louisiana  State  University  by  placing  the  larvae  on  the  skin.  The  time 
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required  for  the  larvae  to  develop  to  maturity  in  the  calf  varies  from  52 
to  79  days.  During  this  time  the  larvae  pass  to  the  lungs,  penetrate  the 
tissues  of  the  air  spaces,  and  are  coughed  up  and  swallowed  and  complete 
their  development  in  the  intestine.  Larvae  have  been  recovered  from  the 
lungs  of  both  sheep  and  calves  and  it  is  possible  that  their  presence 
there  plays  a  part  in  the  development  of  pneumonia  although  this  has 
not  yet  been  determined. 

Symptoms— Diarrhea  has  been  found  to  develop  in  about  a  month 
after  inoculation.  There  is  a  loss  of  flesh,  unthriftiness,  and  other  symp- 
toms of  parasitism.  These  observations  agree  with  those  made  on  sheep 
inoculated  with  the  species  of  hookworm  parasitic  in  sheep.  It  is  evident 
that  the  symptoms  of  parasitism  were  caused  by  the  larvae  and  not  by 
the  adults,  since  no  parasite  eggs  of  any  kind  were  recovered  from  the 
manure  during  the  period  of  diarrhea.  During  the  period  of  adult  life 
of  the  worms  no  symptoms  developed.  The  length  of  life  of  the  adult 
worms  in  the  calf  may  be  at  least  ten  months  judging  by  the  presence  of 
eggs  in  the  manure.  It  has  been  found  that  calves  develop  an  immunity 
or  resistance  to  this  species  in  a  manner  much  like  they  do  to  the 
large  stomach  worm  and  to  the  nodular  worm. 

Treatment— The  copper  sulphate-nicotine  sulphate  solution  de- 
scribed in  the  general  section  on  treatment  has  been  recommended  for 
removing  the  adult  hookworms.  A  small  number  of  experimental  results 
with  phenothiazine  indicate  that  it  is  effective  in  removing  this  species 
although  not  as  effective  as  against  the  large  stomach  worm  and  the 
nodular  worm. 

The  Cooperias 

Five  species  of  small  roundworms  belonging  to  the  genus  Cooperia 
infect  calves.  Two  of  these  are  not  of  great  importance  according  to  re- 
ports to  the  present  time.  No  common  name  has  been  established  for  these 
parasites.  They  are  relatively  small,  less  than  half  an  inch  long,  very 
slender  and  hair-like,  and  somewhat  reddish  in  color  when  alive.  The 
photograph  on  Page  7  shows  some  of  these  worms.  They  are  more 
numerous  in  the  front  portion  of  the  small  intestine.  Their  resemblance 
to  some  of  the  fine  sediment  present  in  the  contents  is  so  close  that  it  is 
sometimes  necessary  to  examine  them  under  the  microscope  to  be  certain 
of  their  identity.  They  are  likely  to  be  overlooked  because  of  their  small 
size  unless  the  washing  procedure  described  for  the  recovery  of  the 
small  stomach  worms  is  carried  out. 

Life  Cycle— The  life  cycle  of  one  of  these,  Cooperia  punctata,  has  re- 
cently been  studied  in  detail  by  Dr.  W.  S.  Bailey  at  Alabama  Polytechnic 
Institute,  Auburn,  Alabama.  The  details  of  the  other  species  are  probably 
similar  to  C.  punctata  and  to  the  species  found  in  sheep.  Larvae  hatch 
from  eggs  passed  in  the  manure  by  infected  animals  and  develop  to  the 
infective  stage  in  about  a  week.  After  reaching  the  digestive  tract  of  the 
calf,  the  larvae  develop  to  sexual  maturity  and  begin  passing  eggs  in  from 
11  to  16  days. 
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This  parasite  is  capable  of  producing  severe  symptoms  such  as 
diarrhea  and  loss  of  weight  and  appetite.  The  anterior  10  feet  of  the 
small  intestine  show  numerous  tiny  hemorrhagic  spots  and  occasionally 
larger  areas  are  affected  in  this  manner.  Beyond  the  first  10  feet  these 
spots  gradually  decrease  and  the  posterior  half  of  the  small  intestine 
appears  normal.  Larvae  and  adults  may  be  found  embedded  in  the  wall 
of  the  anterior  portion  of  the  intestine,  but  generally  they  are  found 
only  in  the  contents. 

The  length  of  life  of  the  adults  was  found  to  be  as  long  as  nine 
months  but  was  always  shortened  by  additional  inoculations  with  in- 
fective larvae.  In  all  of  seven  calves  an  active  immunity  was  demonstrated 
which  was  sufficient  to  protect  the  animals  against  reinfection  even  when  a 
large  number  of  larvae  were  given.  In  one  controlled  experiment  there 
was  no  evidence  of  a  protective  age  resistance  up  to  12  months. 

Treatment— No  effective  treatment  has  been  recommended  for  the 
removal  of  the  adult  Cooperias.  Phenothiazine  removes  only  a  small 
percentage,  according  to  experimental  results. 

The  Ascarid 

This  parasite  (Neoascaris  vitulorum)  is  found  in  the  small  intestine 
of  cattle.  It  is  a  very  large  worm  6  to  12  inches  in  length  and  has  ap- 
proximately the  diameter  of  a  pencil. 

Life  Cycle  and  Symptoms— The  stages  of  the  life  cycle  and  symptoms 
produced  by  this  parasite  have  not  been  studied,  but  they  are  probably 
similar  to  those  of  the  closely  related  species  found  in  pigs  (Ascaris  lum- 
bricoides).  The  eggs  are  laid  by  the  females  in  the  contents  of  the  in- 
testine and  pass  out  with  the  manure.  Unlike  many  other  roundworm 
eggs,  the  larvae  do  not  hatch  outside  the  animal  but  develop  to  the  in- 
fective stage  within  this  shell  in  about  two  weeks.  It  has  been  found 
that  within  the  shell  these  larvae  are  very  well  protected  against  external 
conditions,  such  as  drying,  freezing,  and  chemicals,  and  may  remain  alive 
for  years  in  some  types  of  soil  and  in  the  shade.  Infection  takes  place 
by  way  of  the  mouth.  The  larvae  hatch  in  the  intestine,  penetrate  the 
intestinal  wall,  and  pass  by  way  of  the  blood  to  the  lungs,  where  they 
penetrate  the  tissues  of  the  small  air  sacs  and  enter  the  air  spaces.  In  the 
course  of  time  they  find  their  way  up  the  air  passages  to  the  throat, 
are  swallowed,  and  upon  reaching  the  intestine  complete  their  develop- 
ment. The  presence  of  the  larvae  in  the  lungs  of  pigs  causes  a  large 
amount  of  irritation  and  inflammation,  and  pneumonia  is  a  frequent 
result.  It  is  not  known  whether  the  larvae  of  the  cattle  ascarid  play  any 
part  in  pneumonia  in  calves,  but  it  is  possible  that  they  do. 

Thread-Necked  Worms 

These  worms  are  half  an  inch  to  an  inch  long  and  have  the  head 
end  somewhat  more  slender  than  the  other.  They  are  found  in  the  small 
intestine  and  are  highly  reddish  in  color  when  alive.  Two  species  have 
been  distinguished,  Nematodirus  spathiger  and  N.  helvetianus. 
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Life  Cycle— The  stages  of  the  life  cycle  have  not  been  studied  in  the 
calf  and  therefore  it  is  necessary  to  draw  upon  information  from  infec- 
tions of  these  parasites  in  sheep.  Eggs  are  passed  out  in  the  manure,  but 
unlike  other  roundworms  of  cattle  and  sheep,  the  larvae  do  not  hatch 
until  they  reach  the  infective  stage.  They  are  unusual  also  in  that  they 
develop  very  slowly  and  require  from  24  to  28  days  before  the  larvae  are 
ready  to  hatch.  The  larvae  are  very  resistant  to  cold  and  drying  and  have 
been  found  to  live  in  water  for  over  eleven  months.  Infection  takes  place 
by  way  of  the  mouth,  and  the  time  required  for  the  larvae  to  reach  ma- 
turity and  the  worms  to  start  laying  eggs  in  the  sheep  is  about  one 
month. 

Symptoms— Since  experiments  using  pure  infections  of  this  parasite 
have  not  been  carried  out,  information  regarding  the  symptoms  is  not 
available  at  present.  Since  heavy  infections  with  these  parasites  seem  to 
be  rare,  they  are  not  considered  to  be  the  cause  of  a  large  amount  of 
damage,  but  it  is  possible  that  they  contribute  to  the  injury  caused  by 
other  parasites. 

Strongyloides  Sp. 

These  are  very  small  roundworms  nearly  microscopic  in  size  that  are 
found  in  the  small  intestine.  They  are  so  small  that  they  will  be  over- 
looked at  post-mortem  examinations  unless  a  special  effort  is  made  to 
recover  them.  A  microscopic  examination  of  the  manure  will  reveal  the 
presence  of  the  eggs.  Observations  of  calves  under  controlled  conditions 
of  infection  indicate  that  these  worms  can  be  the  cause  of  an  intermit- 
tent diarrhea  and  a  generally  upset  digestive  system  that  result  in  the 
calf's  being  in  poor  condition  for  a  long  period  of  time.  The  diarrhea  will 
improve  for  a  few  days  or  a  week  or  two,  then  recur.  Observations  to 
date  point  to  skin  penetration  as  an  important  manner  of  infection  since 
these  animals  were  obtained  within  48  hours  after  birth  and  kept  under 
conditions  that  precluded  infection  after  that  time.  It  seems  very  probable 
that  some  of  the  cases  of  diarrhea  that  do  not  respond  to  the  usual  treat- 
ments are  caused  by  this  parasite.  This  fact  can  only  be  determined  by  a 
laboratory  examination  of  the  manure  for  the  presence  of  the  eggs.  Spe- 
cific treatments  have  not  been  worked  out  to  date. 

ROUNDWORMS  OF  THE  ABDOMINAL  CAVITY 

Frequently  when  cattle  are  being  slaughtered  for  meat  or  at  a 
post-mortem  examination,  long  slender  white  worms  two  to  four  inches 
in  length  will  be  found  in  the  fluid  from  the  body  cavity  or  among  the 
internal  organs.  The  photograph  on  Page  7  shows  some  of  these  worms 
in  comparison  with  other  species.  These  are  commonly  called  body 
cavity  worms  and  have  the  scientific  name  Setaria  labiatopapillosa.  They, 
insofar  as  is  known,  do  not  cause  any  damage  to  the  cattle  and  do  not 
injure  the  meat  in  any  way  for  human  consumption.  Although  the  life 
history  of  these  worms  has  not  been  studied,  it  is  probable  that  it  is 
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similar  to  that  of  related  species  found  in  other  animals.  Eggs  are  not 
produced,  but  larvae  deposited  in  the  body  fluids,  such  as  lymph  and 
blood,  are  transmitted  to  new  hosts  by  bloodsucking  insects. 

PARASITES  OF  THE  LARGE  INTESTINE 
The  Nodular  Worm 

This  parasite  is  called  the  nodular  worm  because  of  the  small,  hard 
lumps  or  nodules  which  the  larvae  cause  to  develop  in  the  walls  of  the 
posterior  portion  of  the  small  intestine  and  caecum.  The  scientific  name 
of  this  worm  is  Oesophagostomum  radiatum.  A  related  but  different 
species,  O.  columbianum,  occurs  in  sheep.  The  adults  are  to  be  found  in 
the  caecum  and  anterior  portion  of  the  large  intestine  and  are  about  one- 
half  inch  long.  1  hey  differ  from  the  other  roundworms  of  cattle  in  that 
a  portion  of  the  anterior  end  is  bent  in  the  shape  of  a  walking  cane, 
and  the  females  for  the  most  part  have  a  dark  colored  spot  near  one  end. 
The  photograph  on  Page  7  shows  some  of  these  worms  in  comparison 
with  other  species.  The  three  smaller  specimens  on  the  left  are  males 
and  the  others  are  females. 

Life  Cycle— The  eggs  which  are  deposited  in  the  manure  hatch  in 
about  24  hours  at  a  temperature  of  70  to  85  degrees.  A  diagram  of  the 
stages  in  the  life  cycle  will  be  found  on  Page  18.  The  larvae  reach  the  in- 
fective stage  in  about  five  days  alter  the  eggs  are  expelled  in  the  manure. 
Infection  takes  place  very  readily  by  way  of  the  mouth,  the  larvae  beino- 
acquired  on  contaminated  grass  or  hay  cut  from  infested  pastures.  After 
infection  has  occurred  the  larvae  reach  maturity  and  begin  laying  eggs 
in  from  33  to  43  days. 

Experiments  at  the  Louisiana  Agricultural  Experiment  Station  indi- 
cate that  the  larvae  also  produce  infection  by  penetrating  the  skin.  The 
larvae  were  placed  on  the  skin  of  the  flanks  of  two  calves  that  were  free 
of  parasites  and  kept  under  conditions  free  of  parasitic  infection.  They 
were  then  placed  in  stanchions  so  they  could  not  lick  themselves  until 
the  eggs  appeared  in  the  manure.  Therefore,  it  seems  advisable  to  con- 
sider that  poorly  cleaned  barns  and  the  contaminated  soil  of  shade  areas 
as  well  as  the  pasture  are  potential  sources  of  infection.  Calves  also  may 
lick  the  larvae  from  their  hair  after  lying  down  in  contaminated  places. 

Symptoms— The  larvae,  upon  reaching  the  posterior  half  of  the  small 
intestine  and  caecum,  penetrate  the  tissues  of  the  wall  until  they  get 
about  halfway  through.  There  they  grow  and  develop  partly  into  the 
adult  stage,  and  their  presence  causes  severe  disturbances  which  result 
in  thickening  of  the  wall  and  rupturing  of  small  blood  vessels,  causing 
bleeding  into  the  intestinal  cavity.. These  disorders  interfere  with  normal 
digestion  and  absorption  and  cause  a  diarrhea  of  varying  degrees  of 
severity.  The  discharge  becomes  very  watery,  sometimes  is^bloodv,  and 
usually  has  a  very  disagreeable  odor.  The  calf  may  begin  to  lose  its 
appetite  in  four  or  five  days  after  inoculation.  Some  become  very  weak, 
anemic,  and  emaciated  and  those  that  survive  the  acute  stages  of  the  in- 
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fection  will  remain  in  a  weakened  condition  for  a  month  or  two  before 
they  show  much  improvement.  Some  individuals  gain  very  little  weight 
while  others  lose  weight  rapidly  during  the  time  the  larvae  are  in  the  intes- 
tional  wall.  After  the  larvae  leave  the  intestinal  wall  and  remain  in  the 
cavity  of  the  large  intestine  the  damaged  tissues  heal  and  the  animals 
begin  to  show  some  improvement  in  condition,  although  they  may  re- 
main weak,  in  poor  flesh,  and  with  a  rough  coat  for  months.  Some  in- 
dividuals in  our  experiments  that  live,  improve  slowly  with  good  feed 
and  care  for  six  months  or  more  and  then  die  quite  suddenly  when  the 
feed  gets  less  nutritious  and  the  weather,  unfavorable.  This  probably  ac- 
counts for  the  deaths  of  some  animals  during  winter  or  conditions 
of  poor  feeding  and  management.  In  these  experimental  animals  the 
number  of  eggs  was  very  greatly  reduced  and  very  few  worms  were  re- 
covered at  post-mortem  examination,  an  indication  that  it  was  not  the 
adult  worm  that  was  the  cause  of  the  condition  of  the  animals.  Treatment 
of  animals  in  such  a  weakened  condition  may  result  in  their  death,  since 
the  drugs  which  kill  the  adult  worms  are  more  or  less  poisonous  to  the 
calves  as  well  as  to  the  worms.  Nothing  is  known  about  the  removal  of 
the  larval  stages  by  treatment.  Good  care,  good  feed,  and  protection 
from  unfavorable  weather  are  of  first  consideration  for  animals  suffering 
from  such  parasitic  infections. 

Animals  that  survive  the  acute  stages  of  larval  nodular  worm  in- 
fection regain  their  strength  to  some  extent  during  the  adult  stage  of  the 
parasites.  Eventually  they  develop  an  immunity  or  resistance  to  the 
adults,  as  indicated  by  the  number  of  eggs  recovered  from  the  manure. 
The  beginning  of  this  immunity  is  indicated  by  a  sudden  decrease  in 
the  number  of  eggs  and  its  continuation  by  the  fact  that  when  the  ani- 
mals are  reinoculated  the  larvae  are  not  allowed  by  the  calf  to  develop 
into  adults  and  no  symptoms  of  infection  develop.  Some  of  these  animals 
have  been  repeatedly  reinoculated  and  some  placed  in  a  heavily  con- 
taminated pasture  where  nonresistant  animals  died  from  acute  infec- 
tions. These  animals  remained  free  from  symptoms  and  the  number 
of  eggs  in  the  manure  did  not  increase.  That  the  immunity  is  perma- 
nent is  indicated  by  the  fact  that  some  of  these  animals  were  kept  in 
this  pasture  for  five  and  six  years  after  the  resistance  was  set  up,  with  no 
increase  in  the  infection.  The  development  of  immunity  probably  ac- 
counts for  the  fact  that  older  animals  usually  have  relatively  few  para- 
sites. 

Treatment— Phenothiazine  as  discussed  in  the  general  section  on 
treatment  is  recommended  as  the  most  effective  and  safest  treatment  for 
the  removal  of  these  worms. 

The  Whipworm 

The  whipworm  (Trichuris  ovis)  is  found  in  the  caecum  or  blind  gut 
of  cattle,  sheep,  and  goats.  It  gets  its  common  name  from  its  resemblance 
to  a  whip  and  consists  of  a  long  slender  anterior  portion  corresponding 


19 


to  the  lash  and  a  thick  posterior  portion  corresponding  to  the  handle. 
The  total  length  is  two  to  three  inches,  two-thirds  or  more  of  the  total 
being  slender.  The  color  of  the  worms  is  white.  The  photograph  on  Page 
7  shows  some  of  these  worms  in  comparison  with  other  species. 

Life  Cycle— The  life  cycle  has  not  been  studied  in  cattle  or  sheep, 
but  it  probably  closely  resembles  that  of  related  species  in  man  and  dog. 
In  these  related  species  the  eggs  do  not  hatch,  but  the  embryo  develops 
to  the  infective  stage  within  the  protective  shell.  When  the  eggs  are 
swallowed  the  embryos  are  freed  in  the  digestive  organs  and  develop  to 
the  adult  in  the  caecum. 

Symptoms— The  slender  anterior  ends  of  the  worms  are  usually 
found  piercing  in  and  out  as  if  sewed  into  the  inner  layers  of  the  caecal 
wall.  In  man  when  the  worms  are  numerous  a  low  grade  inflammation  is 
set  up;  in  dogs  severe  symptoms  may  develop;  but  in  cattle  and  sheep  it 
is  not  thought  that  any  serious  damage  is  done.  It  would  seem,  however, 
that  bacterial  invasion  of  the  tissues  might  easily  follow  the  penetration 
of  the  anterior  portions  of  these  worms  into  the  tissues  and  be  a  con- 
tributing factor  to  the  effects  of  other  parasites  if  the  infection  is  heavy. 

Treatment— No  effective  treatment  is  known  for  the  removal  of 
these  parasites. 

TAPEWORMS 

Tapeworms  are  long  ribbon-like  parasites  in  the  adult  or  egg 
producing  stage  found  in  many  of  our  domestic  animals.  The  eggs  that 
are  produced  by  the  adults  must  undergo  a  period  of  larval  develop- 
ment in  another  kind  of  animal  before  the  adult  stage  is  again  reached. 
As  an  example,  the  tapeworms  that  are  found  as  adults  in  cattle  undergo 
their  larval  development  in  small  grass-mites  similar  to  red  bugs,  and 
one  of  the  species  that  pass  their  larval  development  in  cattle  has  its 
adult  form  in  man.  Cattle  are  susceptible  to  infection  with  the  adult 
forms  of  two  species  and  with  the  larval  forms  of  two  species. 

Adult  Forms 

The  Moniezias— The  two  species  of  this  genus  found  in  cattle  are 
Moniezia  expansa  and  M.  benedeni.  They  are  indistinguishable  from 
each  other  in  size  and  external  appearance  but  differ  internally.  They 
are  found  in  the  small  intestine  and  are  flat  ribbon-like  worms  many 
feet  long.  Lengths  up  to  30  or  35  feet  may  be  recovered  although  they  are* 
generally  broken  into  shorter  pieces  in  the  process  of  opening  the  in- 
testine. Upon  examination  they  are  found  to  be  divided  into  joints  or 
segments  and  if  an  entire  worm  is  followed  to  each  of  the  ends,  one  will 
be  found  to  widen  to  a  maximum  of  three-fourths  of  an  inch.  The  other 
end  will  become  narrower  and  at  the  very  end  will  be  found  a  small  bead- 
like structure,  the  head  or  scolex  by  which  it  attaches  itself  to  the  wall 
of  the  intestine.  The  photograph  on  Page  7  shows  a  small  portion  from 
the  central  region  of  a  tapeworm. 
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Life  Cycle— A  diagram  of  the  stages  in  the  life  cycle  of  these  tape- 
worms is  shown  on  Page  21.  The  eggs  escape  to  the  outside  in  the  manure, 
but  in  order  for  them  to  develop  into  adult  worms  they  must  be  eaten 
by  small  mites.  These  small  mites  are  similar  to  red  bugs  in  some  re- 
spects. They  frequent  the  soil  and  vegetation  and  feed,  insofar  as  is 
known,  on  decaying  vegetation,  bacteria,  molds,  etc.,  in  decomposing 
manure  containing  the  eggs.  Within  these  mites  the  tapeworm  eggs  hatch 
and  the  small  embryo  develops  to  the  infective  stage.  The  infected  mite 
is  carried  into  the  digestive  tract  of  cattle,  sheep,  and  goats  on  con- 
taminated feed,  where  the  larvae  are  freed  from  the  mite  and  develop 
into  adult  tapeworms.  Infection  experiments  have  not  yet  been  car- 
ried out  using  cattle,  but  in  sheep  the  larvae  require  about  40  days  to 
reach  maturity  and  the  adult  worms  continue  to  produce  eggs  for  about 
two  months.  Development  of  the  larvae  in  the  mite  requires  three  and 
one-half  to  four  months.  Some  experimental  observations  indicate  that 
pastures  can  remain  infective  17  to  22  months. 

Symptoms— There  is  some  disagreement  as  to  the  amount  of  injury 
done  by  the  tapeworms,  but  experimental  observations  carried  out  with 
sheep  indicate  that  no  serious  damage  is  done.  No  observations  have 
been  made  on  cattle.  Animals  under  field  conditions  are  usually  found 
to  be  infected  with  other  parasites  as  well,  so  that  it  is  difficult  to  assign 
to  each  the  exact  amount  of  damage. 

Treatment— An  effective  treatment  for  the  removal  of  these  worms 
has  not  been  found.  Among  those  that  have  been  recommended  are 
kamala,  copper  sulphate,  oleoresin  of  male  fern,  nicotine  sulphate,  and 
sodium  arsenite.  The  effectiveness  of  these,  however,  seems  to  be  still 
in  question  and,  besides,  they  are  more  or  less  toxic  and  dangerous  to 
the  animal. 

Larval  Forms 

Beef  Measles— This  condition  of  beef  is  caused  by  the  presence  of 
the  larvae  of  a  species  of  tapeworm  found  in  man  and  may  be  recog- 
nized by  the  presence  of  small,  whitish  spherical  or  elliptical  cysts  one- 
eighth  to  three-eighths  of  an  inch  in  size,  more  or  less  embedded  in  the 
muscle.  They  are  usually  most  numerous  in  the  jaw  muscles  and  the 
heart  but  may  occur  in  any  part  of  the  body.  These  larvae  develop  into 
the  adults  of  the  tapeworm  Taenia  saginata  in  the  intestine  of  man  when 
the  infected  beef  is  not  sufficiently  cooked  to  kill  the  larvae.  It  should  be 
emphasized  that  such  meat  should  be  thoroughly  cooked  if  the  larvae 
are  to  be  killed.  The  eggs  deposited  by  the  adults  are  passed  in  the 
human  feces  and  cattle  become  infected  from  contaminated  pastures  or 
feed  in  the  feed  lots.  Upon  gaining  entrance  to  the  digestive  system  of 
cattle,  the  larvae  are  freed  from  the  shell,  then  penetrate  the  intestinal 
wall  and  gain  access  to  the  circulatory  system,  by  which  they  reach  the 
heart  muscles  or  other  parts  of  the  body  in  which  they  develop  further. 
Infected  meat  may  be  made  safe  for  food  by  thorough  cooking  or  re- 
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frigeration  at  the  proper  temperature  and  for  sufficient  time.  Insofar 
as  is  known,  no  symptoms  are  produced  in  cattle  by  the  infection.  How- 
ever, a  very  real  danger  exists  if  the  infected  beef  is  not  properly  handled 
and  infection  in  man  prevented. 

The  Hydatid  Cyst— The  hydatid  or  echinococcus  cysts  contain  the 
larval  forms  of  a  tapeworm  parasitic  in  dogs  and  other  carnivorous  ani- 
mals. These  cysts  are  whitish,  tough-walled  objects  more  or  less  embedded 
in  the  livers  of  cattle  and  hogs.  They  vary  in  size  from  one-fourth  inch  to 
as  large  as  six  inches  in  diameter  and,  although  most  commonly  found  in 
the  liver,  may  develop  in  the  lungs  and  several  other  organs.  Infected 
livers  should  not  be  fed  to  dogs,  since  dogs  very  readily  become  in- 
fected with  the  small  adult  tapeworm  about  one-half  inch  in  length,  a 
very  large  number  developing  usually  from  even  a  single  cyst.  The  in- 
jury done  to  cattle  by  the  cysts  is  not  great  unless  the  number  is  very 
large.  However,  infected  portions  of  livers  and,  if  heavily  infected,  the 
entire  organ,  must  be  discarded.  This  is  a  cause  of  considerable  eco- 
nomic loss.  Another  danger  of  considerable  consequence,  although  not 
common,  is  the  possibility  of  accidental  infection  with  the  cysts  of  per- 
sons who  are  associated  with  dogs  infected  with  the  adult  tapeworms. 

LUNGWORMS 

The  lungworms  are  parasites  of  the  trachea  and  bronchial  tubes 
of  the  lungs  and  are  especially  serious  in  calves.  They  are  rather  long, 
whitish,  thread-like  worms  two  to  four  inches  in  length  and  are  found  by 
opening  the  bronchial  tubes,  which  are  the  air  passages  leading  into  the 
lungs.  These  air  passages  should  be  followed  out  to  the  smaller  divisions 
and  the  walls  and  especially  the  frothy  mucus  that  may  be  present  ex- 
amined for  the  presence  of  the  worms. 

Life  Cycle— A  diagram  showing  the  stages  of  the  life  cycle  of  the 
lungworm  is  shown  on  Page  24.  The  adult  females  deposit  the  eggs  in  the 
air  passages  of  the  lungs  where  some  hatch  and  the  larvae,  together  with 
the  unhatched  eggs,  become  entangled  in  the  mucus  and  are  coughed 
up  and  swallowed.  The  eggs  that  have  not  hatched  in  the  lungs  hatch 
in  the  intestine  and  the  larvae  are  discharged  in  the  manure.  These  lar- 
vae are  not  infective  but  require  about  four  days  in  the  open  in  which 
to  develop  to  that  stage.  Infection  occurs  by  way  of  the  mouth  on  contam- 
inated hay,  grass,  or  in  water.  The  larvae,  upon  reaching  the  intestine, 
penetrate  its  wall  and  gain  access  to  the  lymphatic  system  in  which  they 
travel  to  the  lungs,  reaching  there  in  about  ten  days.  The  larvae,  when 
swallowed  in  large  numbers,  may  cause  digestive  disturbances  as  they 
penetrate  the  intestinal  wall,  and  diarrhea  may  develop.  In  a  similar 
manner,  as  they  enter  the  air  passages  of  the  lungs  from  the  capillaries 
they  cause  tiny  hemorrhages  which  may  lead  to  pneumonia.  The  irrita- 
tion caused  by  the  adults  is  said  to  be  the  most  serious  result  from  in- 
fections with  this  parasite.  The  larvae  reach  maturity  in  three  to  four 
weeks  after  being  swallowed. 
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Symptoms— The  adult  worms  cause  a  catarrhal  condition  which  re- 
sults in  excessive  mucous  formation  sometimes  colored  with  blood.  This 
mucus  contains  the  eggs  and  hatched  larvae  of  the  adult  worms  and  is 
coughed  up  and  for  the  most  part  swallowed.  Severe  infections  cause 
difficulty  in  breathing,  discharge  from  the  nose,  and  a  general  unthrifti- 
ness  manifested  by  loss  in  weight,  rough  coat,  and  sometimes  diarrhea. 
Pneumonia  may  also  develop  as  a  result  of  the  larvae  penetrating  the 
walls  of  the  air  passages  on  their  way  from  the  blood  vessels  to  the 
lungs  and  also  as  a  result  of  the  irritation  developed  by  the  adult  worms. 

Treatment— The  subject  of  treatment  of  lungworm  infections  is  con- 
sidered at  this  time  because  the  methods  are  so  different  from  those  em- 
ployed in  other  parasitic  infections.  In  general,  the  treatment  of  animals 
infected  with  lungworms  has  proved  unsatisfactory  up  to  the  present 
time.  The  various  methods  that  have  been  employed  may  be  grouped 
under  the  following  heads: 

1.  Administration  of  drugs  as  liquids  into  the  trachea.  Among 
those  tried  are  chloroform,  turpentine,  iodine,  creosote,  benzene, 
pyrethins  in  olive  oil,  and  carbon  tetrachloride. 

2.  Administration  of  drugs  as  vapors  into  the  trachea.  Among 
those  tried  are  ether,  oil  turpentine,  sulphur  dioxide,  chloroform, 
chlorine,  ammonia,  and  formalin. 

3.  Administration  indirectly  through  the  digestive  tract  and 
intravenous  and  intramuscular  injections.  Carbon  tetrachloride  when 
administered  by  mouth  is  eliminated  by  the  lungs  and  in  this  way 
it  comes  in  contact  with  the  worms,  but  it  is  very  dangerous  to  cat- 
tle. Various  copper  salts  have  been  tried  by  intravenous  and  intra- 
muscular injection  but  not  with  promising  results. 

While  experimental  results  show  that  some  of  these  drugs  kill  some 
of  the  worms,  the  introduction  of  such  substances  into  the  lungs  and 
otherwise  into  the  animal  in  many  instances  has  resulted  in  very  serious 
damage.  Most  of  these  substances,  it  will  be  noted,  are  highly  irritating  to 
the  delicate  membranes  lining  the  respiratory  passages  and,  consequently, 
when  present  in  sufficient  quantity  to  kill  the  worms,  produce  complica- 
tions that  often  lead  to  serious  results. 

Care  of  Infected  Animals  and  Prevention— The  best  procedure  to 
follow  in  handling  animals  infected  with  lungworms  is  to  provide  the 
best  of  care  possible  in  the  way  of  shelter,  feed,  and  pure  water  and  to 
remove  the  animals  from  the  source  of  infection  so  as  to  prevent  the  in- 
fection from  increasing— in  short,  to  do  all  that  is  possible  to  aid  the  in- 
fected animals  to  live  with  the  parasites  until  they  outlive  them  and  to 
prevent  reinfection.  Calves  especially  should  not  be  allowed  to  graze 
with  older  animals  that  are  infected  or  be  pastured  on  the  ground 
formerly  grazed  by  such  animals.  Low,  wet  pastures  should  be  avoided, 
overstocking  should  not  be  allowed  to  occur,  especially  where  young 
stock  is  concerned,  and  a  plan  of  rotation  should  be  adopted  if  possible. 
Resting  a  well-drained  pasture  for  six  weeks  will  usually  allow  the  in- 
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fective  larvae  to  die  out.  Longer  periods,  however,  are  advisable  if  it  is  at 
all  possible.  It  has  been  determined  that  the  adult  worms  may  live  in  the 
lungs  from  one  to  four  months. 

LIVER  FLUKES 

Common  Liver  Flukes 

The  common  liver  fluke  (Fasciola  hepatica)  is  a  flat  leaf-like  worm 
one-half  to  one  and  one-fourth  inches  in  length  and  is  found  in  the  bile 
duct  and  gall  bladder  of  cattle,  sheep,  goats,  and  sometimes  pigs.  It  is 
also  found  occasionally  in  the  lungs  as  well  as  in  the  liver.  The  photo- 
graph on  Page  7  shows  some  specimens  of  this  parasite  in  comparison 
with  other  species.  The  walls  of  the  bile  ducts  are  more  or  less  thickened 
depending  on  the  number  that  are  present  and  have  a  gritty,  calcareous 
deposit  adhering  to  their  inner  lining.  The  flukes  are  freed  by  cutting 
open  the  ducts.  They  are  sluggish,  flat  worms  with  a  small,  cone-like 
projection  at  one  end  bearing  a  tiny,  dot-like  depression,  the  oral  sucker. 
On  one  of  the  flat  surfaces  a  short  distance  from  this  cone-like  projection  is 
the  ventral  sucker.  When  examined  under  the  microscope,  the  surface 
of  the  fluke  is  found  to  be  covered  with  minute,  sharp  spines  which 
contribute  to  the  irritation  of  the  walls  of  the  bile  ducts  causing  the 
changes  described  above.  In  some  instances  the  damage  to  the  duct  wall 
and  the  resulting  deposits  of  calcareous  material  are  so  great  as  to  ob- 
struct the  flow  of  bile.  There  is  also  a  large  amount  of  damage  done  to 
the  liver  tissue  during  the  wandering  of  the  larvae  through  it,  re- 
ferred to  later  under  "Life  Cycle."  This  results  in  the  formation  of  whit- 
ish, tough  scar  tissue  which  not  only  interferes  with  the  normal  functions 
of  the  liver,  but  also  renders  it  tough  and  unfit  for  food. 

In  the  United  States  the  liver  fluke  is  found  in  the  Pacific  Coast, 
the  Rocky  Mountain,  and  the  Gulf  Coast  states.  It  is  prevalent  in  low, 
wet  pastures  and  wherever  suitable  snails  are  present  for  the  development 
of  the  larval  stages.  The  economic  losses  from  liver  fluke  infections  have 
been  listed  under  the  following  headings:  livers  unfit  for  food  at  slaught- 
ering, loss  of  flesh  due  to  resulting  unthriftiness,  loss  due  to  deaths,  de- 
creased milk  production,  and  reduced  breeding  efficiency,  due  to  the 
unthrifty  condition.  The  exact  amount  in  dollars,  of  course,  cannot  be 
determined,  owing  to  the  impossibility  of  securing  accurate  and  complete 
information,  but  it  must  be  a  large  sum  annually. 

Life  Cycle— The  stages  in  the  life  cycle  of  liver  flukes  are  shown 
in  the  diagram  on  Page  27.  The  eggs  are  laid  in  the  bile  ducts  and  pass  to 
the  intestine  in  the  bile  and  then  out  of  the  digestive  tract  in  the  manure. 
A  small  larva  called  a  miracidium  hatches  from  the  eggs  in  from  seven 
to  10  days  and,  in  order  for  it  to  develop  further  and  be  able  to  produce 
infection,  it  must  penetrate  the  body  of  certain  species  of  snails.  The 
particular  kind  of  snail  necessary  is  a  water  snail  and  is  found  in  moist 
and  marshy  places  only.  After  it  penetrates  the  snail,  several  develop- 
mental and  multiplication  stages  develop  from  this  small  larva.  As  a  re- 
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suit  several  hundred  small  tadpole-like  organisms,  the  cercariae,  in  the 
course  of  time  escape  from  the  snail  and  encyst  on  grass  or  other  objects. 
In  this  condition  they  wait  until  they  are  taken  into  the  digestive 
organs  of  the  cow.  In  this  encysted  condition  the  cercariae  are  able  to 
withstand  a  certain  amount  of  heat  and  drought  although  they  are  in 
time  killed  by  the  hot,  dry  weather  of  summer.  The  total  time  required 
for  the  development  in  the  snail  is  about  seven  weeks. 

When  the  cercariae  are  taken  into  the  intestine  with  grass  or  hay, 
they  penetrate  the  wall  and  wander  about  in  the  abdominal  cavity  until 
they  come  in  contact  with  the  liver.  Then  they  penetrate  this  organ 
and  feed  on  its  tissues  for  about  two  months.  During  this  time  they 
burrow  about,  causing  a  large  amount  of  injury  and  destruction  of  the 
living  tissue  which  nature  attempts  to  heal  by  the  formation  of  the 
tough,  whitish  scar  characteristic  of  healed  wounds.  This  can  be  seen  on 
the  surface  of  the  livers  of  fluke-infected  animals  that  have  been  slaugh- 
tered. This  destruction  of  the  liver  and  the  formation  of  the  resulting  scar 
reduces  and  interferes  with  the  normal  functions  of  the  liver  and  renders 
it  unfit  for  food  when  animals  are  slaughtered  for  meat. 

After  about  two  months  spent  in  the  liver,  the  larvae  resemble  small 
adult  flukes  in  appearance  and  are  now  ready  to  pass  into  the  bile  ducts 
where  they  grow  and  develop  into  adult  flukes  in  about  a  month.  Under 
favorable  conditions  the  complete  cycle  of  stages  of  development  may  be 
completed  in  about  five  months  but  may  be  delayed  to  some  extent 
by  external  factors  such  as  low  temperatures. 

Symptoms— The  symptoms  of  liver  fluke  infections  do  not  differ  in 
essential  details  from  those  of  other  parasitic  diseases.  Animals  with  light 
infections  sometimes  remain  in  an  unthrifty  condition  in  spite  of  good 
pasture  and  care  and  fail  to  respond  with  the  expected  gains  when  put 
in  the  feed  lot.  Where  the  infection  is  heavy,  animals  go  down  in  condi- 
tion with  the  general  symptoms  of  other  parasitic  infections  and  death  is 
invariably  the  result,  especially  if  the  animals  are  young.  The  finding  of 
the  liver  fluke  eggs  in  the  manure  by  an  experienced  laboratory  worker 
is  necessary  to  determine  the  presence  of  adults. 

Treatment— If  liver  fluke  infection  is  suspected,  the  owner  should, 
if  at  all  possible,  consult  a  competent  veterinarian  or  communicate  with 
his  state  livestock  sanitary  board  for  advice  and  assistance  in  diagnosis  and 
in  the  administration  of  the  drugs. 

Carbon  tetrachloride  has  been  recommended  as  a  treatment,  but, 
while  it  seems  to  destroy  the  flukes  rather  effectively,  it  is  so  toxic  to 
cattle  that  it  is  dangerous  to  use.  The  drug  is  especially  toxic  to  milking 
animals  and  to  those  in  a  weakened  condition. 

Recent  experiments  indicate  that  hexachlorethane  is  an  effective 
treatment  for  the  removal  of  the  adults  in  the  bile  ducts  but  does  not 
affect  the  larvae  that  are  still  in  the  liver.  It  should  be  remembered 
that  the  larvae  are  the  cause  of  serious  and  permanent  damage  to  the 
animal  and  that  a  complete  cure  of  all  animals  is  impossible,  since  nature 
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is  powerless  to  repair  all  the  damage  done  by  the  larvae.  A  very  important 
thing  to  remember  about  the  employment  of  treatment  is  the  destruc- 
tion of  the  adults  and,  consequently,  the  elimination  of  the  eggs  as  a 
source  of  infection  for  other  animals  during  the  present  and  following 
seasons.  It  is  advisable  to  continue  the  treatment  of  animals  on  in- 
fected pastures  for  several  seasons  in  order  to  prevent  the  number  of 
parasites  from  increasing  and  reaching  dangerous  proportions.  Treat- 
ment of  infected  animals  that  have  not  been  too  seriously  damaged  by 
the  larvae  is  said  to  result  in  rapid  improvement. 

The  following  directions  for  the  use  of  hexachlorethane  are  quoted, 
by  permission,  from  a  circular  by  Dr.  O.  Wilford  Olsen,  associate  zoolo- 
gist, Bureau  of  Animal  Industry,  Zoological  Division,  U.S.D.A.,  who  has 
made  an  extensive  study  of  the  use  of  hexachlorethane  at  the  Texas  Agri- 
cultural Experiment  Station  at  Angleton,  Texas. 

"The  drug  should  be  prepared  as  an  aqueous  suspension  and  ad- 
ministered as  a  drench. 

"The  hexachlorethane  suspension  is  prepared  by  mixing  the  in- 
gredients on  the  basis  of  one  pound  of  finely  ground  hexachlorethane 
'(60-mesh  size)  and  H/2  ounces  of  bentonite  (a  finely  powdered  clay) 
with  25  ounces  or  slightly  over  U/2  pints  of  water.  The  addition  of  about 
one-quarter  teaspoonful  of  white  flour  facilitates  the  mixing  and  im- 
proves the  resulting  suspension.  Mixing  should  be  done  with  a  power- 
driven  apparatus  of  sufficient  speed  and  force  to  insure  thorough  distri- 
bution of  the  ingredients.  When  mixed  in  the  above  proportions  ap- 
proximately one  quart  of  the  suspension  is  produced. 

"Large  quantities  of  the  suspension  may  be  prepared  by  using  a 
barrel  and  mixing  apparatus  of  sufficient  speed  and  power  to  obtain 
thorough  mixing.  An  outboard  motor  makes  a  very  satisfactory  mixer. 
In  using  an  outboard  motor,  caution  should  be  taken  to  prevent  the 
hexachlorethane  from  being  pumped  into  the  cooling  system  where  it  will 
cause  corrosion.  This  may  be  done  by  disconnecting  the  pump;  passing 
a  stream  of  water  in  the  motor  by  means  of  a  hose  leading  from  the 
pump  to  a  faucet  will  prevent  overheating.  When  preparing  large 
quantities  of  the  suspension,  the  bentonite  and  the  flour  should  be  added 
slowly  to  the  water  while  stirring  it  rapidly  with  the  mixer.  After  the 
water  and  bentonite  are  well  mixed,  the  hexachlorethane  is  added 
slowly  while  continuing  the  stirring.  The  prepared  suspension  may  be 
stored  in  gallon  jugs. 

"A  measured  dose  of  6i/2  ounces  of  the  suspension  for  cattle  and  3 14 
ounces  for  calves  over  three  months  old  is  given  by  means  of  a  metal  dose 
syringe  of  4-ounce  capacity  or  greater.  Calves  under  three  months  of  age 
need  not  be  treated  because  any  flukes  they  may  harbor  would  be  too 
young  to  be  killed  by  the  treatment." 

The  drug  is  available  in  prepared  form  from  veterinary  supply 
houses  and  when  purchased  from  such  a  source  care  should  be  ob- 
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served  to  follow  the  directions  given  by  the  manufacturer  for  adminis- 
tration. 

"When  administered  as  an  aqueous  suspension,  hexachlorethane  has 
a  wide  margin  of  safety  for  the  treatment  of  all  classes  of  range  cattle,  with 
the  exception  of  very  debilitated  ones.  Extremely  weak  animals  should 
be  treated  with  caution  since,  occasionally,  unfavorable  effects  such  as 
staggering  and  reeling,  sometimes  prostration  and  death,  may  result  from 
giving  a  full  dose. 

"One  dose  of  hexachlorethane  suspension  is  usually  sufficient  to 
kill  the  adult  flukes  in  the  bile  ducts;  young  flukes  are  somewhat  resistant 
to  the  treatment.  The  dead  flukes  pass  from  the  liver  by  way  of  the  com- 
mon bile  duct  into  the  intestine  and  to  the  outside  with  the  droppings. 

"In  cases  where  the  poor  or  unthrifty  condition  of  the  cattle  is 
due  to  liver  flukes,  there  is  generally  a  remarkable  improvement  in  the 
weight  and  appearance  of  animals  within  a  short  time  after  treatment 
with  hexachlorethane.  Exceptions  occur,  however,  in  instances  where  the 
damage  to  the  liver  is  so  extensive  that  the  animals  are  unable  to  recover, 
even  though  the  flukes  that  they  harbored  are  destroyed. 

"In  planning  a  program  for  controlling  liver  flukes,  the  time  of 
treatment  should  be  chosen  so  as  to  take  advantage  of  the  weakest  point 
in  the  life  cycle  of  the  fluke.  In  general  the  flukes  are  the  most  vulner- 
able in  the  spring  and  fall,  and  it  is  probably  at  this  time  that  the  treat- 
ment may  be  given  most  advantageously. 

"In  the  Gulf  Coast  region,  the  season  of  snail  activity  is  during  the 
mild,  wet  winter  and  spring.  It  is  during  this  time  that  the  infective 
stages  of  the  liver  fluke  are  able  to  come  out  of  the  snails  and  get  on  the 
grass.  Treatment  of  all  the  cattle  in  the  herd  in  the  spring,  or  at  the 
beginning  of  the  dry  season,  when  the  snails  go  into  the  soil,  and  again  in 
the  late  fall  before  the  onset  of  the  wet  season,  gives  excellent  results. 
This  arrangement  takes  advantage  of  the  fact  that  many  of  the  cysts  on 
the  pasture  have  been  killed  by  the  heat  and  drought  during  the  sum- 
mer, and  the  majority  of  the  flukes  already  in  the  liver  are  mature  and 
readily  killed  before  the  snails  become  active  again  in  the  winter. 

"In  regions  where  cattle  are  taken  off  pastures  and  not  subjected  to 
continuous  infection  during  the  cold  winter  months,  treatment  should 
be  given  at  the  time  when  the  animals  are  removed  from  the  infested 
range  in  the  fall  and  again  in  the  spring  before  they  are  returned  to  it. 
The  fall  treatment  kills  the  flukes  that  have  reached  maturity  during 
the  grazing  season  and  the  spring  treatment  destroys  those  flukes  that 
were  too  small  to  be  readily  killed  at  the  time  of  the  first  treatment.  Ani- 
mals treated  in  this  manner  should  be  practically  free  of  parasites  when 
they  are  returned  to  the  range.  Such  a  program  not  only  kills  the  greatest 
number  of  flukes,  but  also  reduces  the  possibility  of  infection  of  more 
snails  on  the  pasture  the  next  grazing  season.  A  program  of  drenching 
cattle  twice  a  year,  however,  will  not  eradicate  liver  flukes,  but  it  will 
greatly  reduce  their  numbers  and  improve  the  health  of  the  cattle." 
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The  Lancet  Fluke 

The  lancet  fluke  (Dicrocoelium  dendriticum)  is  a  recent  importa- 
tion to  North  America  and  to  date  is  known  to  occur  only  in  Canada 
and  New  York.  It  has  been  known  to  occur  in  six  counties  in  central 
New  York  since  1941.  The  rapid  spread  of  this  newly  introduced  para- 
site should  be  cause  for  alarm  since  in  Europe  it  has  been  found  to  be  a 
menace  to  the  livestock  industry.  It  is  a  parasite  of  many  wild  and 
domestic  animals  and  thus  could  become  rapidly  distributed  and  estab- 
lished if  the  proper  intermediate  hosts  were  available.  In  New  York 
it  has  been  found  in  the  woodchuck,  white-tailed  deer,  cattle,  sheep, 
goat,  and  horse.  Extensive  and  careful  studies  have  recently  been  carried 
out  at  Cornell  University  by  Drs.  C.  R.  Mapes  and  W.  H.  Krull  on  this 
parasite  and  the  reader  is  referred  to  Volumes  41  and  42  of  The  Cornell 
Veterinarian  for  an  account  of  their  work. 

The  lancet  flukes  are  five  to  12  mm.  in  length  (.2-.5  inch)  and  one 
to  2.5  mm.  wide.  They  are  thus  much  smaller  than  the  common  liver  fluke 
which  is  .5  to  1.25  inches  in  length  and  have  been  mistaken  for  the 
larval  stages  of  the  latter.  The  pathological  changes  resulting  from  in- 
fection with  this  parasite  are  confined  to  the  liver.  The  normal  cells  are 
destroyed  and  become  replaced  by  scar  tissue  resulting  in  extensive  cirrho- 
sis and  thus  large  areas  of  the  liver  cease  to  function  normally.  These 
changes  increase  in  extent  and  severity  with  the  duration  of  the  infection 
and  no  evidence  has  been  found  of  the  building  up  of  an  immunity  or 
resistance  which  develops  in  the  case  of  some  other  parasitic  infections. 
Pathological  changes  of  this  nature  are  permanent  and,  therefore,  little 
improvement  in  the  condition  of  the  infected  animal  can  be  expected.  No 
drugs  have  been  found  which  are  effective  in  removing  the  parasites 
up  to  the  present  time. 

Life  Cycle— The  life  cycle  of  the  lancet  fluke  differs  from  that  of  the 
common  liver  fluke  in  that  there  are  two  intermediate  hosts  instead  of 
one.  The  larvae  that  hatch  from  the  eggs  that  are  discharged  in  the 
manure  of  the  infected  cow,  sheep,  etc.,  undergo  certain  stages  of  de- 
velopment in  a  small  terrestrial  snail  (Cionella  lubrica).  These  larvae 
then  must  enter  the  body  of  an  ant  (Formica  fusca)  where  they  develop 
further  into  the  larvae  that  are  capable  of  infecting  the  final  host.  The 
final  host  (cattle,  sheep,  etc.)  then  become  infected  by  accidentally  eating 
the  ants  while  grazing.  The  establishment  of  the  parasite  in  a  new  loca- 
tion is  dependent  upon  its  finding  there  both  of  the  proper  intermediate 
hosts. 

Fascioloides  Magna 

Another  species  of  liver  fluke  (Fascioloides  magna)  may  be  found  in 
cattle  in  locations  where  they  graze  over  the  same  areas  as  deer.  It  seems 
that  the  deer  is  the  normal  host  for  this  parasite  and,  when  it  succeeds  in 
infecting  cattle,  it  is  encapsulated  or  walled  off  and  destroyed  in  the 
liver;  therefore,  it  does  not  spread  from  cattle  to  cattle,  but  only  the  deer 
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serves  as  a  source  of  infection.  There  is  a  considerable  amount  of  damage 
done  to  the  liver  by  the  larvae  of  this  species  and  because  of  this  they 
are  of  economic  importance.  Eggs  are  not  discharged  in  the  bile  ducts; 
consequently,  infection  cannot  be  determined  except  at  post-mortem  ex- 
amination. 

COCCIDIA  AND  COCCIDIOSIS 

The  coccidia  belong  to  the  group  of  simple  one-celled  animals  called 
protozoa  and  produce  the  disease  called  coccidiosis  or  bloody  diarrhea. 
Coccidiosis  occurs  not  only  in  cattle  but  also  in  chickens,  cats,  dogs,  pigs, 
sheep,  goats,  rats,  sparrows,  etc.  There  are  many  species  of  coccidia  in- 
volved in  the  production  of  the  disease  and  it  should  be  emphasized  that 
species  infective  for  one  animal  are  not  infective  for  another  with  but 
very  few  exceptions.  For  example,  those  infective  for  chickens  cannot  in- 
fect calves,  cats,  or  dogs  but  only  have  the  ability  to  develop  in  the 
digestive  organs  of  chickens.  Therefore,  the  origin  of  outbreaks  of  coc- 
cidiosis in  one  kind  of  animal  should  not  be  blamed  on  another  be- 
cause they  have  been  in  close  association.  Ten  species  of  coccidia  are  re- 
ported as  occurring  in  cattle  in  the  United  States.  Workers  at  the  U.S. 
Regional  Animal  Disease  Research  Laboratory  at  Auburn,  Alabama,  who 
have  been  making  an  extensive  study  of  the  disease  have  studied  nine  of 
these  species.  These  species  differ  from  each  other  in  the  size,  shape,  and 
nature  of  the  shell  of  the  oocyst  and  in  some  other  respects  such  as 
length  of  sporulation  time,  but  they  do  not  differ  in  the  main  as  to 
symptoms  produced.  Three  species  have  been  found  to  be  the  most 
common  cause  of  outbreaks  of  the  disease.  It  is  not  unusual  to  find  coc- 
cidial  infections  in  cattle  that  do  not  show  outward  symptoms  of  the 
disease.  It  most  commonly  occurs  in  young  animals  but  may  develop  in 
yearlings  and  older  animals  as  well. 

Symptoms— The  first  noticeable  symptoms  of  coccidiosis  are  diarrhea, 
which  may  or  may  not  be  bloody,  loss  in  strength,  and  in  general  condi- 
tion. Affected  animals  become  weak  and  emaciated  very  quickly  and  may 
be  unable  to  stand  or  even  hold  up  their  heads.  The  diarrhea  may  have 
more  or  less  blood  mixed  with  the  discharge,  is  usually  severe,  and  lasts 
generally  only  five  to  ten  days.  Positive  diagnosis  of  the  disease  is  made 
by  a  microscopic  examination  of  the  manure  and  finding  the  organisms. 
Calves  that  survive  the  first  week  or  two  of  the  attack  generally  live  if 
other  complications,  such  as  pneumonia,  do  not  develop.  The  loss  by 
death  is  generally  not  great  even  if  the  animals  become  very  sick,  but 
mortality  as  high  as  50  per  cent  has  been  reported.  The  animals  that 
live  usually  regain  their  strength  in  a  surprisingly  short  time,  though 
severely  affected  ones  may  remain  out  of  good  condition  for  months  and 
should  be  given  the  best  possible  care  and  feed.  Animals  in  a  weakened 
condition  from  the  infection  have  their  general  resistance  lowered 
and  are  more  susceptibile  to  pneumonia;  they  should  be  given  special 
protection  from  the  weather  and  should  not  be  subjected  to  overcrowding 
or  be  forced  back  from  their  feed  by  older  or  stronger  individuals. 
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INFECTION 


BY  MOUTH 


ENCYSTED  STAGE,  CALLED 
OOCYST,  IS  EXPELLED 


LIFE  CYCLE  OF  COCCIDIA 


Life  Cycle— A  diagram  showing  the  stages  in  the  life  cycle  of  the 
coccidia  is  shown  above.  Calves  become  infected  by  having  access  to 
feed  or  water  that  has  become  contaminated  by  manure  containing  the 
infective  stages  of  the  parasites.  The  intestine  is  the  region  of  the  digestive 
system  in  which  the  disease  develops.  The  infective  stages  are  microscopic 
in  size  and  enter  the  walls  of  the  intestine  and  there  multiply  to  such  an 
extent  that  the  tissues  are  ruptured,  with  the  result  that  the  blood  ves- 
sels are  torn  open  and  hemorrhage  follows.  Inflammation  of  the  delicate 
tissues,  a  thickening  of  the  wall,  and  the  general  disorders  of  digestion 
and  absorption  manifested  by  diarrhea  and  emaciation  then  result.  The 
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organisms  known  as  oocysts  that  develop  as  a  result  o£  the  process  of 
multiplication  in  the  tissues  escape  into  the  intestine  and  are  discharged 
in  the  manure.  These  oocysts  are  round,  oval,  or  pear  shaped,  depending 
upon  the  species,  and  have  a  shell  that  protects  them  very  effectively 
against  certain  unfavorable  conditions  of  the  outside  world.  Their  inter- 
nal structure  consists  of  a  single  cell.  At  this  stage  they  are  not  infective. 
By  a  series  of  internal  divisions  the  single  cell  of  the  oocyst  produces 
eight  tiny  cells  or  spores  inside  the  original  shell.  This  process  is  called 
sporulation,  and  the  oocyst  is  said  to  be  sporulated  and  is  now  infective. 
If  enough  of  these  gain  access  to  the  digestive  system  of  a  calf,  they  may 
cause  coccidiosis. 

Prevention— The  time  required  for  sporulation  to  take  place  varies 
from  two  to  five  days  or  more,  depending  upon  the  species  and  environ- 
mental conditions.  It  is  during  this  time  that  sanitary  measures  aimed  at 
controlling  the  spread  of  the  disease  must  be  undertaken.  When  an  out- 
break of  the  disease  occurs,  the  quarters  should  be  thoroughly  cleaned  of 
all  old  manure  and  bedding  and,  if  possible,  cleaned  every  day  or  at  least 
every  other  day  for  the  next  week  or  more  to  remove  the  oocysts  that  are 
passed  by  the  affected  animals  before  they  have  time  to  sporulate  and 
become  infective.  Too  much  emphasis  cannot  be  placed  on  immediate, 
thorough,  and  regular  cleaning  in  the  prevention  of  further  outbreaks. 
In  case  the  calves  have  had  access  to  pasture  or  a  lot,  it  would  be  well 
to  confine  the  affected  calves  so  that  all  the  manure  can  be  collected  and 
disposed  of  to  prevent  further  contamination  of  feed  or  pasture. 

Dryness  is  another  factor  that  is  important  in  preventing  the  spread 
of  coccidiosis.  The  oocysts  do  not  live  very  long  if  they  become  dried  out. 
If  bedding  has  been  used,  it  possibly  would  be  better  not  to  put  in  bed- 
ding after  cleaning  if  an  outbreak  occurs,  since  bedding  tends  to  hold 
moisture.  Water  should  not  be  used  in  cleaning  if  the  floors  are  not 
concrete  or  board  or  other  material  that  will  dry  quickly.  Moisture  is  a 
very  favorable  factor  in  the  development  of  outbreaks  of  coccidiosis  in 
cattle  and  chickens  as  well  as  in  other  animals. 

It  is  of  prime  importance  to  prevent  contamination  of  all  feed  and 
water  with  the  infective  stages  which  are  in  manure.  Hayracks  should 
be  so  constructed  that  hay  is  not  pulled  out  and  trampled  underfoot 
where  portions  may  be  picked  up  and  eaten.  Feed  and  water  containers 
should  be  constructed  and  placed  so  that  manure  does  not  get  into  them. 

While  enormous  numbers  of  oocysts  are  produced  during  the  first 
few  days  of  the  attack,  the  number  rapidly  decreases  and  by  the  end  of 
a  week  only  a  small  percentage  of  the  original  quantity  is  given  off.  Con- 
sequently, daily  cleaning  can  be  dispensed  with  after  six  or  eight  days, 
but  at  least  weekly  cleaning  should  be  religiously  carried  out  for  two 
or  three  months,  since  some  oocysts  are  discharged  for  a  long  period  and 
may  again  build  up  to  dangerous  proportions. 

The  use  of  antiseptics  and  disinfectants  has  so  far  proved  of  little 
value  in  the  destruction  of  the  oocysts  because  the  shell  does  not  permit 
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the  penetration  of  these  substances  into  the  enclosed  living  cell.  Lime 
scattered  on  the  floor  after  cleaning  has  a  certain  amount  of  value  in 
that  lime  absorbs  moisture  and  in  this  way  aids  in  drying  out  the  quart- 
ers, but  it  cannot  be  depended  upon  to  destroy  the  oocysts  in  any  other 
way. 

Effective  prevention  of  outbreaks  by  the  use  of  drugs  has  so  far  not 
given  promise  of  value.  In  experimentally  infected  calves  sulfaquanadine 
has  been  of  some  value  in  preventing  coccidiosis.  However,  because  of  the 
difficulty  in  anticipating  an  outbreak  of  the  disease,  it  should  not  be  used 
as  a  substitute  for  sanitation. 

Too  much  stress  cannot  be  placed  upon  sanitation  and  management 
practices  in  preventing  coccidiosis.  Where  the  group  of  animals  is  large 
enough,  the  practice  of  separating  the  calves  by  age  groups  and  having  a 
series  of  pens  into  which  each  group  is  moved  in  succession  has  been 
found  effective  in  preventing  not  only  coccidiosis  but  parasitic  infections 
as  well.  By  this  method  the  younger  animals  are  not  subjected  to  infection 
in  the  areas  that  may  have  become  contaminated  by  older  animals 
through  constant  association  in  a  common  group.  A  regular  and  effective 
system  of  cleaning  all  quarters  of  all  groups  is,  of  course,  a  necessary 
part  of  the  program.  The  expense  of  acquiring  equipment  and  the  time 
required  to  carry  out  an  effective  sanitation  and  management  program 
will  be  offset  in  a  short  time  by  increased  gains  in  weight  and  prevention 
of  losses  from  death  not  only  from  coccidiosis  but  from  worm  parasite 
infections,  white  scours,  and  pneumonia.  In  the  end  this  will  result  in 
greater  profits  than  will  depending  upon  the  use  of  drugs  or  expecting 
the  veterinarian  to  bring  about  a  cure  after  the  animal  has  become  sick. 
When  animals  are  found  to  have  developed  the  disease,  it  is  advisable 
to  isolate  the  sick  individuals  and  give  them  special  feed  and  shelter  in 
order  to  prevent  them  from  being  crowded  away  from  the  feed  and 
disturbed  by  the  stronger  individuals.  This  also  tends  to  prevent  the 
spread  of  the  infection  to  other  individuals. 

Treatment— Up  to  the  present  time  there  is  no  known  effective  treat- 
ment for  coccidiosis  in  cattle.  It  should  be  remembered  that  the  time 
of  serious  symptoms  of  the  disease  is  so  short  that  any  treatment  or  any- 
thing that  is  done  seems  to  do  a  lot  of  good,  and  as  a  consequence  many 
preparations  have  been  recommended  and  sold  for  use  during  outbreaks 
in  various  domestic  animals.  It  was  not  until  the  recent  studies  of  the 
stages  of  the  life  cycle  illustrated  on  Page  33  and  the  careful  observation 
of  the  course  of  the  disease  that  these  treatments  were  found  to  be  of  no 
value  insofar  as  that  particular  attack  of  the  disease  is  concerned.  This  is 
because  the  infective  stages  of  the  organisms  that  gain  entrance  to  the 
digestive  tract  of  the  calf  develop  at  the  same  rate  and  are  ready  to 
emerge  from  the  wall  of  the  intestine  at  approximately  the  same  time. 
There  is  then  no  recurrence  of  attacks  because  the  oocysts  pass  out  in 
the  manure  and  must  sporulate  outside  and  then  gain  entrance  to  the 
calf's  digestive  system  in  order  to  produce  a  new  attack  of  the  disease. 
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This  is  in  contrast  to  such  diseases  as  malaria,  where  there  is  a  recur- 
rence of  fever  and  symptoms  as  a  result  of  development  of  the  malaria 
parasite  within  the  blood  of  the  infected  person. 

JOHNE  S  DISEASE 

A  brief  discussion  of  Johne's  disease  is  included  in  this  bulletin 
because  of  the  similarity  between  its  symptoms  and  those  of  parasitism. 
Johne's  disease  is  caused  by  a  bacterium  (not  by  an  animal  parasite) 
which  is  similar  to  the  organism  causing  tuberculosis  and  is  named  after 
one  of  the  early  students  of  the  disease.  These  germs  attack  the  wall  of 
the  large  intestine  where  they  multiply  rather  slowly  and  thus  it  requires 
months  or  even  years  usually  for  the  infection  to  reach  sufficient  propor- 
tions to  cause  serious  symptoms  of  the  disease.  Consequently,  symptoms 
of  the  disease  are  not  usually  observed  in  animals  under  two  years  of  age, 
although  positive  diagnosis  has  been  made  in  animals  under  six  months, 
while  symptoms  of  parasitism  very  commonly  develop  in  animals  under 
one  year  of  age.  There  is  also  a  difference  to  be  found  in  the  intestinal 
wall  in  some  cases.  The  wall  of  the  large  intestine  of  some  animals  in- 
fected with  the  organism  causing  Johne's  disease  is  noticeably  thickened, 
raised  into  folds,  and  less  elastic  than  that  of  animals  dead  from  parasit- 
ism and  coccidiosis.  There  is  much  similarity  in  the  symptoms  of  the  two 
diseases.  Both  show  emaciation,  general  weakness,  diarrhea,  and  some- 
times a  swelling  under  the  jaw  and  a  watery  thickening  or  oedema  of 
the  mesentery  supporting  the  digestive  organs.  A  picture  of  a  cow  with 
Johne's  disease  in  the  advanced  stages  is  shown  on  Page  37.  There  is  no 
treatment  for  this  disease,  and  death  is  invariably  the  result  in  animals 
showing  severe  symptoms. 

Johne's  disease  can  be  diagnosed  by  the  recently  developed  johnin 
test.  This  should  be  carried  out  only  by  an  experienced  veterinarian,  and 
the  johnin  recently  developed  by  the  U.S.D.A.  Bureau  of  Animal  Indus- 
try should  be  used  in  the  test. 

PREVENTION 

Management  Practices 

The  prevention  of  losses  from  parasitic  infections  is  distinctly  a 
problem  of  management  based  on  the  known  facts  of  the  life  cycle  of  the 
species  involved.  The  stages  of  development  in  the  life  cycle  may  be  com- 
pared to  the  links  of  a  chain;  and  a  chain,  of  course,  is  no  stronger  than 
its  weakest  link.  When  the  owner  has  the  basic  information  concerning 
the  life  cycle  he  may  be  able  to  adapt  some  of  the  details  of  his  scheme 
of  management  so  that  this  chain  of  stages  may  be  broken  and  severe 
infections  prevented.  All  dairymen  and  cattle  owners  will  not  be  able 
to  put  into  operation  any  one  complete  plan  of  management,  because 
of  the  expense  involved  or  peculiarities  of  individual  farms.  However, 
some  procedures  can  ordinarily  be  put  into  operation  that  will  reduce 
the  parasite  burden  and  prevent  losses. 
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There  are  three  factors  that  are  of  basic  importance  in  influencing 
the  vitality  and  length  of  life  of  the  eggs  and  larvae  of  internal  parasites 
and  the  encysted  stages  of  coccidia.  These  are  temperature,  moisture,  and 
time. 

Of  these,  temperature  is  the  one  over  which  we  have  the  least  con- 
trol, but  it  is  nevertheless  very  important  for  the  successful  development 
of  the  larval  stages.  In  the  states  bordering  the  Gulf  of  Mexico  the  larvae 
have  very  favorable  if  not  ideal  temperatures  for  development  during 
most  of  the  year.  The  hot  periods  in  summer  combined  with  less  rain- 
fall during  some  of  the  months  no  doubt  cause  the  death  of  large  num- 
bers of  larvae.  This,  however,  cannot  be  relied  upon  to  bring  about  ef- 
fective control,  because  of  the  shortness  of  the  periods  of  drought  and 
the  carry-over  of  adult  parasites  in  already  infected  animals.  Neither  does 
the  temperature  go  low  enough  during  the  winter  months  to  cause  the 
death  of  any  considerable  number  of  eggs  or  larvae.  Realization  of  the 
small  part  temperature  plays  in  the  control  of  parasites  in  the  Southern 
states  serves  to  emphasize  the  importance  of  undertaking  other  measures. 

Moisture  is  an  essential  factor  in  the  life  of  parasitic  eggs  and  larvae 
and  encysted  stages  of  coccidia  and  can  be  controlled  in  the  selection, 
and  by  modifying  drainage,  of  pastures  and  lots  occupied  by  calves  and 
young  stock.  Barns  and  shelters  also  should  be  so  constructed  that  the 
floors  are  as  dry  as  possible. 

Time  is  a  factor  in  the  life  of  parasites  because  the  eggs  and  larvae 
are  able  to  withstand  the  various  natural  conditions  of  the  environment 
for  a  limited  time  only.  Each  of  the  various  stages  of  the  life  cycle  also 
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Photograph  of  a  cow  infected  with  Johne's  disease. 
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requires  definite  periods  of  time.  Therefore,  it  is  sometimes  possible 
to  modify  management  so  as  to  prevent  or  reduce  infection. 

We  may  now  consider  the  application  of  the  above  factors  to  man- 
agement practices. 

Drainage— From  the  standpoint  of  parasite  control,  drainage  should 
be  of  first  consideration  in  the  location  of  lots  and  pastures,  especially 
those  to  be  occupied  by  calves  and  young  stock,  since  they  are  more 
susceptible  than  adult  animals.  Where  natural  drainage  is  not  satisfactory, 
ditches  should  be  dug  to  remove  the  excess  rainfall  quickly.  It  is  not  de- 
sirable to  have  water  from  pastures  or  lots  occupied  by  older  animals 
drain  into  or  across  calf  pastures  or  lots,  since  eggs  and  larvae  may  be 
washed  from  one  to  the  other.  Barn  and  shelter  floors  should  be  so  con- 
structed that  they  are  kept  dry.  Cement  and  board  floors  are  the  most 
desirable  and  dirt,  the  least.  The  ground  about  the  entrances  should  be 
well  drained,  but  if  it  is  not,  a  plank  or  cement  entrance  platform  should 
be  constructed. 

Ponds  are  undesirable  as  sources  of  drinking  water,  because  of  the 
continuous  presence  of  a  margin  of  mud  through  which  the  animals  must 
wade  to  drink.  Manure  is  deposited  in  this  mud  and  the  larvae  have 
favorable  conditions  for  development  and  for  gaining  entrance  to  the 
digestive  organs  of  animals  feeding  on  the  grass  growing  about  the  mar- 
gin. The  species  that  penetrate  the  skin  also  have  favorable  conditions 
for  development  and  an  opportunity  to  come  in  contact  with  the  skin. 
Where  ponds  are  utilized  as  sources  of  drinking  water,  it  is  very  desirable 
to  fence  them  and  pipe  the  water  over  the  side  into  a  trough.  A  float 
valve  should  be  put  on  the  pipe  to  prevent  overflow  and  the  development 
of  a  mud  hole  about  the  trough,  otherwise  the  purpose  of  the  trough 
will  be  defeated. 

Time— Time  can  be  relied  upon  to  destroy  eggs,  larvae,  and  coccidia 
and  can  be  utilized  in  pasture  rotation,  barn  sanitation,  lot  and  shade 
sanitation,  etc.  Knowing  how  long  it  takes  for  the  infective  stages  of 
the  larvae  to  develop  makes  it  possible  at  times  to  eliminate  the  source 
of  infection  by  cleaning  at  the  proper  time.  Barn,  lot,  and  shade  sanitation 
have  not  received  the  emphasis  they  deserve  in  the  past,  but  since  we 
know  now  that  infection  with  certain  species  occurs  through  the  skin, 
attention  should  be  directed  to  this  phase  of  control. 

Barn  sanitation  involves  cleaning  the  barn  at  regular  intervals, 
preferably  once  a  week,  but  certainly  as  often  as  possible,  in  order  to 
prevent  the  accumulation  of  developing  larvae.  Where  animals  are  show- 
ing symptoms  of  parasitism,  weekly  cleaning  should  be  carried  out  in 
order  to  prevent  the  infection  from  reaching  greater  proportions.  Weekly 
cleaning  is  important,  because,  as  pointed  out  in  the  discussion  of  the 
various  species  and  in  the  life  cycle  diagrams,  the  larvae  hatch  and 
develop  to  the  infective  stage  in  about  a  week  or  a  little  less.  Thus  by 
weekly  cleaning,  the  eggs  and  the  larvae  are  removed  before  they  reach 
the  infective  stage.  Care  should  be  taken  to  remove  all  the  manure  from 
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the  corners,  etc.;  otherwise,  the  purpose  of  cleaning  will  be  defeated. 
Water  should  not  be  used  unless  the  floor  is  so  constructed  that  it  will 
drain  and  dry  quickly. 

Bedding  is  desirable  but  it  is  always  necessary  to  keep  in  mind 
the  conditions  under  which  it  is  used.  If  cleaning  is  not  carried  out 
regularly  and  thoroughly,  bedding  tends  to  hold  moisture  and  otherwise 
protect  the  eggs  and  developing  larvae.  In  this  connection  it  is  well  to  con- 
sider possibilities  of  introducing  parasitic  larvae  and  coccidia  from  out- 
side sources.  If  calves  are  confined  to  stalls,  larvae  may  be  introduced  on 
the  shoes  or  boots  of  the  attendant  if  it  is  necessary  to  enter  the  stall 
to  feed  the  animals.  If  the  calves  have  access  to  a  yard  or  pen  in  which 
a  mild  infection  exists,  they  will  infect  the  bedding  by  carrying  it  on  their 
feet.  If  hay  is  used  for  bedding  it  should  be  cut  from  land  that  has 
not  been  grazed  and  especially  not  by  young  stock  known  to  have  been 
infected,  because  in  recent  experiments  it  has  been  shown  that  the  larvae 
of  some  species  remain  infective  at  least  a  year  on  hay.  These  precautions 
are  especially  important  in  preventing  the  development  of  coccidiosis 
but  also  apply  equally  to  other  parasites  and  to  bacterial  infections. 

Isolation  of  calves  in  separate  stalls  is  the  most  desirable  method  to 
follow  in  controlling  all  diseases,  but  this  may  not  be  economical  except 
where  the  animals  are  valuable.  By  this  method  infection  does  not  spread 
so  rapidly  from  individual  to  individual  and  thus  does  not  reach  epidemic 
proportions.  Another  method  used  extensively  in  the  tropics  and  recom- 
mended for  control  of  coccidiosis  by  workers  at  the  Regional  Animal  Di- 
sease Research  Laboratory  at  Auburn,  Alabama,  is  segregation  by  age 
groups.  Animals  are  separated  according  to  age  and  never  allowed  to 
mingle  with  the  individuals  of  the  older  or  younger  groups.  The  follow- 
ing groups  are  suggested:  (1)  under  3  weeks,  (2)  3-6  weeks,  (3)  6  weeks 
to  3  months,  and  (4)  animals  over  3  months.  In  this  system  when  the 
oldest  calves  reach  maximum  age  for  that  group,  each  group  is  moved  to 
the  quarters  of  the  next  highest  age  group,  which  leaves  the  quarters  of  the 
youngest  group  empty  to  accommodate  the  animals  to  be  born  during 
the  next  three  weeks.  The  advantage  of  this  system  is  that  the  younger 
animals,  which  are  more  susceptible  to  parasite  damage,  are  not  exposed 
to  the  heavier  infections  of  older  animals  in  which  there  has  been  more 
time  for  large  numbers  of  parasites  to  build  up.  Another  advantage  is 
that  if  an  infection  gets  established  in  one  group  the  animals  of  the 
others  are  not  exposed.  It  should  be  kept  in  mind,  however,  that  utiliza- 
tion of  a  segregation  plan  does  not  eliminate  the  necessity  of  a  system 
of  thorough  cleaning  at  regular  intervals  in  order  to  remove  any  organ- 
isms that  may  get  into  the  quarters.  One  of  the  cleaning  times  should,  of 
course,  fall  on  the  date  when  the  calves  are  changed  into  the  quarters 
of  the  next  higher  age  group. 

Another  method  recommended  by  the  Regional  Animal  Disease  Re- 
search Laboratory  at  Auburn,  Alabama,  is  the  use  of  portable  pens. 
These  are  in  use  at  the  laboratory  for  raising  animals  for  their  experi- 
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ments  and  by  many  dairymen  over  the  states  o£  Alabama,  Georgia,  and 
Mississippi.  The  pens  are  made  about  four  feet  by  eight  feet  out  of  light 
material,  usually  a  wooden  frame  covered  with  woven  fence  wire.  One 
end  is  closed  in  on  the  sides  and  top  to  protect  the  calf  from  bad 
weather.  The  pens  are  set  at  first  preferably  on  the  low  side  of  sloping 
ground  and  moved  up  the  slope  to  clean  ground  once  a  week.  By  the  se- 
lection of  sloping  ground,  any  infection  which  may  have  gotten  a  start 
cannot  be  washed  onto  the  areas  to  be  used  at  later  dates.  Even  though 
the  pens  are  quite  open  and  the  animals  are  exposed  to  the  weather,  it  is 
claimed  that  pneumonia  and  other  diseases  are  practically  eliminated  be- 
cause of  the  lack  of  accumulation  of  the  disease-producing  organisms  as 
compared  with  tightly  closed  quarters  of  barns  and  sheds.  Detailed  infor- 
mation as  to  construction  and  use  of  these  pens  can  be  secured  by  writ- 
ing to  the  Animal  Disease  Research  Laboratory  at  Auburn. 

Pasture— Since  parasitic  infection  takes  place  readily  by  mouth  the 
pasture  must  be  given  serious  consideration  in  the  problems  of  control. 
The  problems  are  also  likely  to  increase  when  pasture  improvement  is 
undertaken,  for  with  improvement  comes  greater  and  better  grass  pro- 
duction which  will  feed  more  animals,  and  increasing  the  cattle  produc- 
tion always  increases  the  probability  of  a  greater  parasite  population.  One 
answer  is  pasture  rotation,  especially  for  young  animals.  This  may  be 
carried  out  by  plowing  under  the  infected  topsoil  and  grass  and  planting 
another  crop  for  one  or  two  years  before  reseeding  and  using  for  graz- 
ing again.  Another  alternative  is  to  use  the  old  pasture  for  meadow  and 
thus  give  time  for  the  forces  of  nature  to  kill  the  eggs  and  larvae.  Rota- 
tion assumes  that  other  ground  is  available  in  a  suitable  location  for 
pasture,  but  if  such  is  not  the  case,  the  pasture  may  be  plowed  in  the 
fall  and  planted  to  oats,  winter  grass,  or  some  crop  that  can  be  quickly 
utilized  for  grazing.  This  turns  under  the  infected  topsoil  and  grass  to  a 
large  extent,  and  fresh,  uncontaminated  grazing  plants  are  quickly  made 
available.  This  plan  is  especially  applicable  if  the  original  sod  is  Ber- 
muda, which  will  quickly  resod  the  following  season.  Mowing  pastures 
also  probably  helps  to  some  extent  in  controlling  parasites,  since  the 
taller  growth  is  cut  and  animals  feed  on  the  newer  growth  which  has  had 
less  time  to  become  contaminated  with  larvae.  Harrowing  or  dragging 
infested  pastures  possibly  aids  also  in  the  destruction  of  larvae  in  that 
piles  of  manure  are  scattered  and  dry  faster  and  thus  less  protection  is 
offered  to  the  developing  larvae.  Another  plan  of  rotation  of  possible 
value  is  to  use  the  pasture  grazed  by  older  stock  or  a  portion  of  it  for  the 
young  and  more  susceptible  animals.  The  basis  for  this  is  that  adult 
animals,  on  the  average,  have  a  very  much  smaller  number  of  parasites 
than  young  stock;  consequently,  the  infection  on  their  pasture  would 
ordinarily  be  much  less.  Cattle  manure  from  the  barn  should  not  be 
scattered  on  the  pasture  grazed  by  young  stock  because  of  the  danger 
of  introducing  eggs  and  larvae  and  thus  increasing  the  infection  or 
adding  additional  species  not  already  there. 
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It  should  be  pointed  out  again  that  pasture  sanitation  alone  cannot 
be  relied  upon  to  control  parasites;  the  barns  and  shade  are  equally  im- 
portant. In  some  instances  heavy  infections  develop  in  animals  too 
young  to  have  eaten  large  quantities  of  grass  or  hay  and  receive  their 
feed  mostly  in  the  form  of  milk  and  concentrates.  In  addition  to  barns  the 
other  places  where  calves  lie  down  should  receive  attention  because  of 
the  skin  penetrating  species  and  because  calves  are  constantly  licking 
their  coat  and  may  in  this  manner  acquire  larvae  that  have  gotten  on  the 
hair.  Where  calves  are  known  to  be  infected,  it  would  be  advisable  to 
remove  the  accumulations  of  manure  from  the  shade  areas  at  four-  or  five- 
day  intervals. 

Treatment  is  important  in  reducing  pasture  infection  and  in  the 
general  plan  of  control.  Removing  the  adult  worms  by  an  effective  anthel- 
mintic reduces  the  number  of  eggs  deposited  in  the  manure  and  thus  re- 
duces the  number  of  larvae  which  may  be  picked  up  by  the  animals. 
Animals  known  to  be  heavily  infected  should  be  treated  a  week  or  so 
before  being  transferred  to  a  clean  pasture  in  order  to  avoid  its  im- 
mediate contamination.  In  other  instances  where  animals  are  being 
transferred  to  clean  quarters  or  pastures  or  lots  recently  plowed,  the 
transfer  should  be  made  after  treatment  in  order  to  avoid  contamination 
of  the  clean  ground. 

Low  Level  Feeding  of  Phenothiazine  as  a  Means  of  Prevention 

Recent  experiments  carried  out  at  the  Agricultural  Experiment 
Station  at  Louisiana  State  University  show  that  continuous  feeding  of 
small  amounts  of  phenothiazine  should  be  extremely  useful  in  preventing 
the  build-up  of  infections  and  in  the  reduction  of  high  infections  on  badly 
contaminated  premises.  It  has  been  found  that  i/2  to  V/%  grams  of  the 
drug  is  effective  in  eliminating  the  infective  larvae  of  the  hookworm  and 
in  stopping  egg  production  of  the  nodular  worm.  Observations 
made  to  date  show  that  there  is  probably  no  effect  on  the  eggs  or 
larvae  of  the  group  of  small  worms  (Cooperia,  Ostertagia,  Trichostrongy- 
lus,  Nematodirus)  found  in  the  fourth  stomach  and  small  intestine.  Thus, 
since  the  drug  stops  the  supply  of  infective  larvae  of  the  above  named 
species  outside  the  calf,  reinfection  is  reduced  and  younger  animals  are 
protected  from  infection.  Experiments  indicate  that  phenothiazine  fed 
in  this  manner  has  no  effect  on  the  infective  larvae  after  they  get  into  the 
calf,  since  severe  symptoms  and  death  have  occurred  within  eight  days 
after  inoculation  with  the  nodular  worm  larvae.  Experiments  have 
not  been  carried  out  to  determine  the  effect  on  the  larvae  of  other  species 
during  the  larval  period  within  the  calf.  No  evidence  had  been  found  to 
indicate  that  there  is  any  beneficial  effect  on  the  animals  already  in- 
fected or  that  an  outbreak  of  acute  symptoms  will  be  stopped.  The  bene- 
fits to  be  expected  are  in  the  protection  of  the  next  generation  of  calves 
and  the  reduction  of  reinfection  due  to  the  elimination  of  infective  lar- 
vae about  the  lots  and  barn. 
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In  feeding  the  drug  the  owner  must  determine  the  number  of  pounds 
of  grain  mixture  he  is  feeding  per  day  to  each  calf  and  add  1 1/2  grams  of 
phenothiazine  to  this  amount.  Since  a  pound  contains  453  grams,  one 
pound  of  the  drug  would  last  one  calf  300  days  or  about  10  months.  If 
10  calves  are  being  fed,  one  pound  should  be  sufficient  for  those  10  calves 
for  30  days.  If  the  animals  are  of  such  an  age  that  they  are  being  fed 
five  pounds  a  day,  50  pounds  of  feed  would  be  consumed  per  day  and 
1,500  pounds  in  30  days,  so  \i/2  pounds  of  phenothiazine  should  be  added 
to  one  month's  supply  of  grain.  In  this  manner  the  owner  can  determine 
the  amount  necessary  to  add  to  the  feed  in  order  to  obtain  the  expected 
results.  The  above  figures  are  on  the  basis  of  the  avoirdupois  pound  of 
16  ounces  and  not  the  apothecaries'  pound  of  12  ounces. 

The  following  table  will  be  of  assistance  in  making  up  the  feed 
mixtures: 

Lbs.  Pheno.  Lbs.  Pheno.  Ozs.  Pheno. 

No.  lbs.  feed  per  100  lbs.  per  1,000  lbs.  per  100  lbs. 

per  day  feed  feed  feed 

2  :  0.165  L6  2M 

3  0.111  1.1  1.76 

4  0.083  0.83  1.33 

5  0.066  0.66  1.06 

Ordinarily  it  will  be  more  convenient  to  have  the  phenothiazine 
weighed  out  in  the  proper  amount  at  the  time  of  purchase. 

It  should  be  pointed  out  that  continuous  feeding  of  the  drug  is 
necessary  since  it  is  effective  in  protecting  animals  against  infection  by 
the  hookworm  only  while  it  is  being  fed,  because  it  does  not  affect 
the  eggs  but  does  prevent  the  development  of  infective  larvae.  Continuous 
feeding  is  necessary  to  control  the  nodular  worm,  because  eggs  that 
are  capable  of  producing  infective  larvae  reappear  in  the  manure 
of  infected  animals  after  one  to  three  months.  Continuous  feed- 
ing should  be  carried  out  for  10  to  12  months  in  order  to  stop  the  con- 
tamination of  the  premises  and  allow  time  for  the  larvae  already  on  the 
premises  to  die  out.  Our  experiments  indicate  that  the  cost  of  accurately 
carrying  out  this  method  of  feeding  the  drug  will  be  small  when  com- 
pared to  the  losses  should  a  future  outbreak  of  worm  infection  occur. 

TREATMENT 

Treatments  of  various  sorts  have  long  been  recommended  for  the 
removal  of  the  adult  parasites  of  domestic  animals  and  man.  Anthelmin- 
tics, which  are  drugs  used  for  removal  of  parasites,  are  selective  to  a  con- 
siderable degree  in  their  action  on  different  parasites;  therefore,  informa- 
tion as  to  the  species  with  which  animals  are  infected  is  useful  in  the 
choice  of  the  drug  to  be  used.  The  use  of  these  drugs  or  chemicals  is 
based  upon  the  principle  that  they  are  more  toxic  or  poisonous  to  the 
parasite  than  to  the  host  animal  to  which  they  are  administered.  Some 
are  more  toxic  or  poisonous  to  the  host  animal  than  others  and  therefore 
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must  be  given  in  reduced  amounts  if  the  animal  is  in  poor  condition. 
The  amount  administered  must  also  be  adjusted  according  to  age  and 
size  of  the  animal.  In  weakened  animals  it  is  often  advisable  to  reduce 
the  dosage  according  to  their  condition  and  repeat  the  treatment  in  about 
two  weeks.  At  the  same  time  it  is  strongly  recommended  that  special  care 
and  good  feed  be  given  those  individuals  showing  the  effects  of  parasitism 
in  order  to  build  up  their  general  resistance  to  other  diseases.  The 
efficiency  of  the  drug  is  affected  by  the  fact  that  it  is  at  once  diluted 
by  the  contents  of  the  digestive  tract  as  well  as  acted  upon  by  the  various 
substances  in  the  contents,  with  the  result  that  it  is  rendered  less  effective. 
Consequently,  a  substance  that  is  insoluble  is  not  absorbed  or  changed 
chemically  by  the  contents  of  the  digestive  organs,  and  thus  is  more 
desirable  provided  it  is  poisonous  to  the  parasite.  An  insoluble  drug  is 
particularly  advantageous  in  treatments  for  the  removal  of  those  species 
in  the  posterior  portion  of  the  digestive  system,  such  as  the  nodular 
worm.  Drugs  that  are  not  absorbed  are  in  general  less  toxic  to  the 
animal  being  treated  than  are  those  readily  taken  up  by  the  blood  stream. 

Phenothiazine 

Because  of  its  high  efficiency  against  most  of  the  species  and  be- 
cause of  its  low  toxicity,  phenothiazine  is  the  most  satisfactory  drug  in 
use  at  the  present  time  for  the  removal  of  adult  parasites  from  cattle. 
It  has  been  found  to  be  very  efficient  against  the  large  stomach  worm, 
the  nodular  worm,  and  Trichostrongylus  sp.,  but  not  so  efficient  against 
Cooperia,  Ostertagia,  and  the  hookworm.  Some  experiments  indicate  that 
it  is  possibly  more  effective  against  the  hookworm  in  larger  than  recom- 
mended doses.  It  is  relatively  safe  to  administer  since  when  given  to  ex- 
perimental animals  in  quantities  of  two  and  three  times  the  large  dose  of 
20  grams  to  100  pounds  body  weight  recommended  by  some,  no  ill  effects 
were  observed.  Experiments  indicate  it  is  not  necessary  to  keep  the  ani- 
mals off  feed  before  giving  the  drug  in  order  to  secure  the  best  results. 

Even  though  the  administration  of  this  drug  is  relatively  safe,  it  is 
desirable  to  secure  the  services  of  an  experienced  veterinarian  for  the 
job,  especially  if  the  animals  are  valuable  or  if  the  number  to  be  treated 
is  large.  However,  this  is  not  economical  in  many  instances;  in  such  cases 
it  is  well  to  consult  a  veterinarian  and  secure  the  necessary  quantities  of 
the  drug,  instruments  for  its  administration,  and  advice  as  to  dosage, 
restraint,  etc.  While  the  preparations  sold  by  the  various  manufacturers 
are  similar  in  most  details,  it  cannot  be  emphasized  too  strongly  that  the 
directions  on  the  label  should  be  carefully  studied  and  closely  followed  in 
order  to  avoid  unfavorable  results. 

Administration-The  most  desirable  method  of  administering  any 
treatment  is  to  each  individual  animal  rather  than  to  the  group  or  herd. 
This  insures  that  each  animal  receives  an  accurate  amount  of  the  drug 
and  permits  adjustment  of  the  dose  according  to  the  size  and  physical 
condition  of  the  animal.  If  the  group  is  allowed  access  to  feed  to  which 
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the  drug  has  been  added,  the  greediest  and  healthiest  individuals  will 
eat  faster  and  crowd  other  individuals  to  one  side,  and  thus  the  animals 
that  may  really  need  the  treatment  the  least,  secure  the  most  of  the  drug. 
The  tastes  of  individual  animals  also  vary  and  some  will  reject  such 
drug  feed  mixtures,  thus  allowing  other  animals  to  eat  more  than  their 
share.  The  best  results  are  obtained  only  by  individual  treatment  unless 
there  are  reasons  that  make  individual  handling  of  the  animals  im- 
practical. 

Phenothiazine  is  supplied  by  a  number  of  companies  furnishing 
veterinary  supplies  and  may  be  obtained  in  the  form  of  a  liquid  sus- 
pension, in  capsules,  tablets,  and  in  powder  form.  The  liquid  suspension 
is  designed  as  a  drench,  but  because  of  the  danger  of  getting  the  ma- 
terial into  the  trachea,  it  is  not  advisable  to  give  it  from  a  bottle,  but  by 
means  of  a  metal  dose  syringe.  These  are  usually  made  in  two  sizes,  2- 
ounce  and  4-ounce  capacity,  so  that  the  quantity  to  be  given  may  be 
measured.  They  are  provided  with  a  metal  tube  of  sufficient  length  so 
that  when  the  tube  is  inserted  into  the  mouth,  the  drug  is  deposited 
back  of  the  base  of  the  tongue  in  a  position  to  be  easily  swallowed.  The 
animal  should  be  securely  held  and  the  nose  raised  a  little  higher  than 
the  back  of  the  head  in  a  position  so  that  swallowing  is  not  interfered 
with.  The  capsules  are  designed  to  be  administered  with  the  aid  of  a 
balling  gun,  which  places  the  drug  back  of  the  base  of  the  tongue  in  a 
position  to  be  swallowed.  Care  should  be  taken  not  to  get  it  in  a  position 
to  pass  into  the  trachea. 

The  powder  can  be  packed  in  the  standard  veterinary  gelatine 
capsules  or  mixed  with  the  feed.  In  case  it  is  mixed  with  the  feed  the 
animals  should  be  fed  individually  if  at  all  possible.  Should  group 
treatment  be  decided  upon,  it  is  highly  desirable  to  divide  the  animals 
according  to  size  and  condition  and  allow  the  groups  access  to  the 
feed  separately. 

Dosage— The  amount  of  phenothiazine  recommended  as  a  dose  for 
cattle  varies  between  10  and  20  grams  per  100  pounds  of  body  weight, 
with  a  maximum  dose  of  60  to  75  grams  for  grown  animals.  An  apothe- 
caries' ounce  is  equivalent  to  31  grams.  Dr.  P.  D.  Harwood,  who  dis- 
covered the  effectiveness  of  phenothiazine  while  in  the  U.S.D.A.  Bureau 
of  Animal  Industry,  recommends  its  administration  at  the  rate  of  10 
grams  per  100  pounds  of  body  weight,  with  a  maximum  dose  of  60  to  75 
grams.  Dr.  D.  A.  Porter  of  the  Regional  Animal  Disease  Research  Labo- 
ratory at  Auburn,  Alabama,  recommends  20  grams  to  each  100  pounds 
of  body  weight,  with  a  maximum  dose  of  60  grams.  Since  there  is  so  much 
variation  in  the  size  of  individuals  of  the  same  breed  as  well  as  different 
breeds,  it  would  seem  advisable  to  administer  the  drug  according  to 
weight  rather  than  age  in  order  to  secure  the  greatest  efficiency,  safety, 
and  economy. 

In  case  the  liquid  suspension,  capsules,  or  tablets  are  obtained  it  is 
wise  to  follow  the  manufacturer's  recommendations  as  to  dosage,  because 
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products  vary  as  to  the  actual  amount  of  the  drug  they  contain.  If  the 
powder  form  is  obtained  it  is  necessary  to  measure  it  in  some  way  in  order 
to  get  the  proper  dosage.  A  Number  10,  or  one-ounce,  standard  veterinary 
gelatin  capsule  will  hold  from  20  to  22  grams  of  the  powder  when  it  is 
thoroughly  packed  in  and  pressed  down  with  the  thumb.  When  it  is  not 
so  thoroughly  packed  it  will  contain  about  16  to  20  grams  depending 
upon  the  degree  of  packing.  On  this  basis  one  thoroughly  packed  Number 
10  capsule  is  approximately  the  maximum  recommended  dose  per  100 
pounds  of  body  weight.  A  Number  II,  or  i/2-ounce,  gelatin  capsule  will 
hold,  when  thoroughly  packed  and  pressed  with  the  thumb,  9i/2  to  10 
grams  and  as  little  as  seven  grams  when  not  thoroughly  packed.  Hence, 
two  Number  10  and  one  Number  II  capsules  thoroughly  packed  would  be 
approximately  the  maximum  recommended  dose  for  a  250-pound  calf. 
In  case  the  powder  is  to  be  mixed  with  the  feed  it  can  be  measured  by 
tablespoonfuls.  Since  there  is  much  variation  in  the  size  of  ordinary 
tablespoons,  it  is  advisable  to  use  one  of  the  tablespoon  measures  used 
in  the  kitchen.  A  packed  level  tablespoon  measure  will  hold  between  nine 
and  10  grams  of  the  powder  when  well  packed  and  scraped  off  even  across 
the  top;  when  not  well  packed  it  may  hold  as  little  as  seven  grams.  Hence 
two  well-packed  level  tablespoon  measures  would  be  approximately  the 
maximum  dose  per  100  pounds  body  weight.  Some  veterinarians,  as  a  re- 
sult of  their  experience  with  the  drug,  recommend  as  low  as  10  grams  pel 
100  pounds  body  weight  and  adjust  the  dose  to  the  condition  of  the 
animal. 

Toxic  Reactions- -Toxic  reactions  to  phenothiazine  are  not  common, 
and  those  that  do  occur  usually  are  of  little  consequence.  However,  re- 
cently treated  animals  should  be  watched  in  order  to  detect  any  indivi- 
duals that  do  not  respond  favorably.  Sometimes  the  eyes  become  sensitive 
to  bright  light  and  temporary  blindness  results.  Animals  so  affected  should 
be  confined  to  a  darkened  stable  or  dense  shade  until  recovery.  Constipa- 
tion may  follow  in  animals  to  which  large  doses  have  been  given,  and  to 
these  a  cathartic  should  be  given  if  necessary,  although  recovery  usually 
follows  spontaneously.  Occasionally  animals  will  be  off  feed  and  will  be 
unsteady  in  movement  for  a  day  or  so  but  quickly  recover.  The  urine  may 
be  colored  red  for  a  few  days  owing  to  the  excretion  of  the  chemical,  but 
this  is  no  cause  for  alarm. 

Copper  Sulphate  and  Copper  Sulphate-Nicotine  Sulphate 

Copper  sulphate,  or  bluestone,  has  long  been  recommended  as  an 
anthelmintic  for  cattle,  sheep,  and  goats.  It  is  not,  however,  considered 
very  effective  against  any  of  the  species  parasitic  in  the  digestive  tract  of 
these  animals  except  the  large  stomach  worm.  Since  recent  experiments 
have  shown  that  the  large  stomach  worm  is  much  less  serious  in  its  effect  on 
cattle  than  formerly  supposed,  the  arguments  in  favor  of  the  use  of  this 
treatment  have  less  weight.  However,  it  is  recommended  and  used  by 
some.  The  strength  usually  used  is  a  one  per  cent  solution  in  water.  This 
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is  made  by  dissolving  one-half  pound  of  the  blue  crystals  of  copper  sul- 
phate in  one  pint  of  boiling  water  and  then  adding  enough  water  to  make 
three  gallons  of  solution.  Porcelain,  earthenware,  or  glass  containers 
should  be  used  in  the  preparation  and  storage  of  the  solution  as  it  will 
corrode  metal.  The  dose  recommended  is  as  follows:  calves,  3.5  to  4 
ounces;  yearlings,  6  to  8  ounces;  two  years  old  and  over,  16  ounces  to  one 
quart.  A  Coca-Cola  bottle  holds  seven  ounces  when  full,  is  easily  obtained, 
and  is  properly  shaped  for  a  good  drench  bottle.  Many  prefer  the  addition 
of  one  ounce  of  40  per  cent  nicotine  sulphate  (Black  Leaf  40)  to  each  gal- 
lon of  the  one  per  cent  solution  of  copper  sulphate  and  believe  it  is  more 
effective.  The  dosage  is  the  same  as  for  the  copper  sulphate  solution.  Ani- 
mals are  susceptible  to  poisoning  with  both  of  these  preparations,  and  ani- 
mals in  poor  condition  should  have  the  dose  reduced  carefully  according 
to  their  condition  and  size.  Severe  poisoning  and  death  are  not  uncom- 
mon if  the  amount  given  to  the  animals  in  good  condition  is  excessive. 
Animals  in  a  weakened  condition  should  not  be  given  more  than  one- 
third  the  recommended  dosage. 


46 


The  Parasites  and  Parasitic 
Diseases  of  Cattle 

Roy  L.  Mayhew 


Calf  showing  advanced  stages  of  chronic  parasitism.  Note  the  rough  coat  and  the 
general  depressed  condition.  The  swelling  under  the  jaw,  so  evident  in  this  animal, 
develops  in  some  cases  only. 
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CATTLE  FOR  PARASITES  OR  PROFITS? 


Losses  from  parasites  of  the  digestive  organs,  liver  flukes,  lungworms, 
and  coccidia  cost  the  livestock  owner  a  very  large  sum  of  money  an- 
nually in  deaths,  loss  of  flesh,  stunted  growth,  extra  care,  etc. 

It  is  fundamental  in  the  problem  of  control  of  parasites  to  keep 
in  mind  that  there  is  a  part  of  the  life  of  the  parasites  inside  and  a 
part  outside  of  the  cow  or  calf.  The  part  inside  consists  of  larval  de- 
velopment and  the  adult.  The  larvae,  for  which  at  present  there  is  no 
treatment,  cause  the  acute  symptoms  and  the  most  serious  damage. 
The  acute  stage  of  the  infection  passes  into  the  chronic  with  the  ma- 
turing of  the  larvae  into  adults.  The  adults  of  some  species  can  be 
more  or  less  effectively  removed  by  appropriate  treatment.  The  part 
of  the  cycle  outside  consists  of  larval  stages  which  have  hatched  from 
the  eggs  passed  in  the  manure.  These  develop  into  the  infective  stage, 
which  must  gain  access  to  the  digestive  tract  in  order  to  develop  further. 
It  is  at  this  point  that  it  is  possible  to  apply  control  measures  through 
management. 

Prevention  of  losses  from  parasitism  is  a  problem  of  proper  herd 
management  based  on  the  life  cycles  of  the  species  involved.  The  follow- 
ing practices  will  serve  to  keep  parasitic  infections  at  a  low  level. 

1.  Sanitation  in  all  phases,  especially  the  weekly  or  frequent  removal 
of  manure  from  barns,  sheds,  and  shade  areas,  is  a  most  important  step. 

2.  Good  drainage  in  pastures  and  lots  leads  to  the  destruction  of  the 
larval  stages  of  all  parasites.  Dryness  is  especially  important  in  the 
barn  sanitation  program. 

3.  Pasture  rotation,  practiced  where,  and  as  often  as,  possible,  will 
aid  in  the  reduction  of  infections. 

4.  Feeding  of  phenothiazine  in  the  grain  ration  at  the  rate  of  U/2 
grams  per  day  is  effective  in  reducing  the  number  of  larvae  of  the  hook- 
worm, nodular  worm,  stomach  worm,  Cooper ia  punctata,  and  Tricho- 
strongylus  axei  about  the  premises,  thus  reducing  infections  in  the  next 
generation  of  animals. 

5.  Treatment  of  animals  at  regular  intervals  two  or  three  times  a 
year  tends  to  eliminate  the  adults  and  hence  reduces  the  number  of 
larvae  that  produce  new  infections. 

Consult  a  veterinarian  in  regard  to  a  parasite  control  program  for 
your  farm. 

The  expenses  of  good  management  practices  will  be  offset  in  the 
raising  of  more  and  healthier  animals  that  produce  more  meat  and  milk. 

Management  is  much  more  effective  in  parasite  control  than  drugs. 
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The  Parasites  and  Parasitic 
Diseases  of  Cattle 

Roy  L.  Mayhew1 

INTRODUCTION 

Cattle,  as  all  domestic  animals,  are  affected  by  numerous  species  of 
internal  and  external  parasites.  Among  the  internal  parasites,  twenty- 
six  species  of  roundworms,  four  species  of  flukes,  five  species  of  adult 
and  larval  tapeworms,  twenty-four  species  of  protozoa,  and  an  addi- 
tional miscellaneous  group  of  seven  species,  including  the  lungworm 
and  abdominal  worm,  are  reported  as  occurring  in  the  digestive  organs. 
Many  of  these  species  do  not  have  a  wide  distribution  or  cause  serious 
damage  and  therefore  are  not  included  in  the  following  pages.  Of  the 
external  parasites  at  least  twenty-seven  species  of  ticks,  lice,  mites,  and 
flies  have  been  reported  as  infesting  cattle.  Since  the  external  parasites 
are  on  the  outside  surfaces  of  the  animals  their  presence  is  easily  detected 
and  methods  for  their  control  are  fairly  easily  and  safely  carried  out. 
The  methods  for  their  control  and  eradication  are  also  more  generally 
known  than  for  the  internal  parasites.  It  is  for  these  reasons  that  a 
discussion  of  external  parasites  is  not  included  in  this  bulletin,  but  an 
effort  has  been  made  to  include  information  regarding  all  species  of 
internal  parasites  that  cause  disturbances  of  digestion  and  the  accom- 
panying disorders.  Brief  mention  is  made  of  Johne's  disease  because 
it  can  be,  and  sometimes  is,  confused  with  parasitism. 

The  symptoms  produced  by  the  various  species  of  parasites  of  cattle 
have  many  similarities  and  may  be  divided  into  acute  and  chronic  stages. 

A  diagram  based  on  the  results  of  experiments  at  the  Louisiana  Ex- 
periment Station  showing  the  relationship  of  the  periods  in  the  life 
of  parasites  to  the  effects  on  calves  is  shown  in  Figure  1.  In  the  upper 
portion  of  this  diagram  are  indicated  the  events  that  take  place  inside 
the  calf  or  cow,  and  in  the  lower  portion  those  that  occur  outside.  It  is 
necessary  for  all  of  these  steps  to  take  place  and  they  must  occur  in 
this  order.  There  is  no  intermediate  host  necessary  in  the  case  of  the 
roundworm  parasites  of  cattle  such  as  occur  in  the  case  of  the  flukes. 
Neither  is  there  any  multiplication  of  the  parasites  within  the  calf  or 
cow  as  is  the  case  in  the  bacterial  diseases.  As  a  result  of  this  the 
severity  of  the  disease  is  dependent  upon  the  number  of  infective  larvae 
gaining  access  to  the  susceptible  animal.  The  larvae  that  hatch  from 

iThe  information  contained  in  this  bulletin  has  been  compiled  from  many 
sources.  An  attempt  has  been  made  to  give  proper  credit  to  the  many  research 
workers  who  have  supplied  details  of  life  histories,  anthelmintics,  etc.,  etc.  Much  in- 
formation has  been  included  which  is  the  result  of  the  author's  studies  of  cattle 
parasites.  The  author  wishes  to  express  his  appreciation  to  the  many  persons  who 
have  read  the  manuscript  and  for  their  many  suggestions  and  for  the  information 
they  have  contributed. 
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FIGURE  1. -Relationship  of  the  periods  in  the  life  of  parasites  to  the  effects 
on  calves. 


the  eggs  that  are  laid  in  the  manure  by  the  adult  worms  develop  to 
the  infective  stage  and  gain  entrance  to  the  digestive  system  through  the 
mouth  and/or  skin,  depending  on  the  species.  In  the  digestive  system 
they  undergo  a  series  of  changes,  in  the  progress  of  which  they  become 
adult  worms.  The  time  required  for  these  developmental  stages  between 
infection  and  the  production  of  eggs  is  called  the  prepatent  period.  Ex- 
periments have  shown  that  very  severe  symptoms  are  produced  by  these 
larvae  during  this  time  due  to  their  penetrating  the  intestinal  wall 
and  otherwise  causing  a  general  interruption  of  the  normal  digestive 
processes.  The  diarrhea,  loss  in  weight,  and  lack  of  appetite  which  con- 
stitute the  acute  symptoms  of  the  disease  develop  during  this  period 
and  are  much  more  severe  than  any  damage  that  has  been  observed  dur- 
ing the  period  of  the  adult  worms.  The  symptoms  observed  during  the 
adult  period  are  a  continuation  of  those  started  during  the  larval  period 
and,  therefore,  this  is  called  the  chronic  stage  of  the  infection. 
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FIGURE  2.— Relationship  of  the  periods  in  the  life  of  parasites  to  the  effects 
on  calves. 


Table  1  contains  a  summary  of  the  important  facts  in  the  life  cycle 
of  the  various  species. 

An  attempt  is  made  to  show  diagramatically  in  Figures  1  and  2  the 
weights  of  animals  that  become  sick.  Line  A  in  Figure  1  shows  the  course 
of  the  gain  or  loss  in  weight  of  an  animal  that  survived  the  disease.  His 
weight  and  general  condition  remain  below  normal  for  a  long  period, 
but  in  the  course  of  months  or  a  year  or  more,  he  gradually  recovers 
from  the  damage  caused  by  the  larvae.  Line  B  (Figure  1)  represents  the 
weight  gains  of  an  animal  that  makes  considerable  gain  during  the 
chronic  stage  but,  when  unfavorable  conditions  come  along,  is  not  able 
to  muster  enough  reserve  strength  to  survive.  Such  an  animal  has  a 
good  appetite  and  improves  more  or  less  in  weight  and  general  condi- 
tion, but  when  the  pasture  becomes  short  and  unfavorable  winter 
weather  comes  along,  he  gets  down  and  sooner  or  later  death  results. 
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(See  picture  on  front  cover.)  Line  C  (Figure  1)  represents  the  weight 
gains  of  an  animal  that  becomes  very  severely  affected,  loses  weight 
rapidly,  and  dies  during  the  acute  stage  of  the  disease.  Figure  2  shows 
the  course  of  the  disease  with  reference  to  weights  and  egg  counts. 

The  economic  losses  from  parasites  may  be  said  to  be  due  to  deaths 
resulting  from  severe  infection  and  from  loss  in  weight  and  the  general 
condition  of  recovered  animals.  There  is  also  the  extra  expense  of  spe- 
cial care,  feed,  and  treatment  of  those  animals  showing  symptoms.  There 
is  no  way  of  determining  the  total  economic  loss  from  parasitic  diseases 
of  cattle  of  all  ages,  but  it  is  certainly  a  large  sum. 

THE  RUMEN  FLUKE 

One  fluke  (Cotylophoron  cotylophorum)  is  found  in  the  rumen 
or  paunch  and  in  small  numbers  in  the  reticulum  or  honeycomb  (second 
stomach)  of  cattle.  These  parasites  are  small  worms  somewhat  conical 
in  shape  and  convex  on  the  top  or  dorsal  side.  They  are  about  one- 
fourth  inch  in  length  and  reddish  in  color  when  alive. 

Life  Cycle-The  life  cycle  is  similar  to  that  of  other  species  of  flukes 
in  that  a  snail  is  required  as  an  intermediate  host.  The  eggs  are  passed 
in  the  manure,  and  small  larvae  hatch  from  the  eggs  in  from  11  to  29 
days,  depending  on  the  temperature.  The  snail  (Fossaria  parva)  rarely 
exceeds  one-fourth  of  an  inch  in  length  and  is  commonly  found  along 
the  margin  of  open  ponds  and  streams  where  moisture  and  decaying 
vegetation  are  present  and  where  there  is  no  shade.  The  larval  forms 
that  hatch  from  the  eggs  are  called  miracidia.  They  enter  the  body 
of  the  snail  and  there  develop  through  a  succession  of  stages  into  the 
infective  stage.  The  time  required  for  development  within  the  snail 
varies  from  30  to  91  days,  according  to  the  temperature.  These  larvae 
encyst  on  grass  in  the  pasture  and  thus  are  taken  into  the  digestive 
organs  of  cattle  during  "grazing.  They  first  pass  to  the  duodenum  or 
front  portion  of  the  small  intestine  where  they  remain  from  three  to 
five  weeks.  From  the  duodenum  they  migrate  forward  to  the  rumen 
where  they  complete  their  development.  The  time  required  for  the 
development  of  the  larvae  to  adult  worms  in  the  calf  is  about  four 
months.  The  total  time  required  for  the  life  cycle  is  from  five  to  eight 
months,  depending  on  the  temperature. 

Symptoms— In  heavy  infections  in  South  Africa  it  is  said  that  severe 
inflammation  is  produced  by  the  young  stages  in  the  duodenum,  which 
results  in  diarrhea.  The  adults  are  not  believed  to  cause  any  damage. 
In  the  United  States,  losses  from  this  parasite  have  not  been  reported. 

PARASITES  OF  THE  FOURTH  STOMACH 

The  Large  Stomach  Worm 

In  the  past  these  parasites  have  been  considered  as  belonging  to  one 
species,  Haemonchus  contortus.  Recently  some  consider  that  there  are 
two  species  infecting  cattle,  sheep,  and  goats,  H.  contortus  being  more 
common  in  sheep  and  goats  and  H.  placei  the  more  common  species 
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in  cattle.  A  third  species,  H.  similis,  has  been  reported  in  cattle  in  the 
gulf  coast  states. 

The  large  stomach  worm  is  often  present  in  large  numbers  along 
the  walls  and  folds  of  the  fourth  stomach  or  abomasum  of  cattle,  sheep, 
and  goats.  These  parasites  are  three-fourths  to  one  and  one-half  inches 
in  length,  of  sufficient  diameter  to  be  easily  seen,  and,  particularly  the 
larger  specimens,  are  marked  with  a  spiral  red  stripe  which  has  led  to 
their  sometimes  being  called  the  twisted  wire  worm.  Figure  3 
shows  this  species  in  relation  to  the  other  important  parasites  of  cattle. 

Life  Cycle— The  eggs  are  deposited  by  the  adult  females  in  the  con- 
tents of  the  fourth  stomach  of  the  calf  and  pass  out  in  the  manure. 
Small  larvae  hatch  from  these  eggs  in  from  18  to  24  hours.  A  diagram 
showing  the  stages  in  the  life  cycle  is  shown  in  Figure  4.  The  newly 
hatched  larvae  require  about  five  days  in  which  to  develop  so  they  can 
produce  infection  in  another  calf.  This  stage  is  recognized  under  the 
microscope  by  the  presence  of  a  thin,  transparent  outer  covering  or 
sheath  which  offers  some  protection  against  being  killed  by  drying  out 
or  too  low  or  too  high  temperatures.  Infection  is  by  way  of  the  mouth. 
Upon  reaching  the  fourth  stomach,  the  larvae  complete  their  develop- 
ment into  adults  in  from  two  to  four  weeks,  most  of  them  requiring 
about  four  weeks.  That  the  adults  will  live  and  produce  eggs  for  as 
long  as  14  months  in  calves  under  conditions  in  which  reinfection 
does  not  take  place  has  been  shown  in  our  experiments.  The  length  of 
life  of  the  larvae  under  the  various  soil,  weather,  and  grass  conditions 
is  not  known  but  probably  varies  greatly  under  the  different  combina- 
tions of  conditions  in  the  pasture. 

Symptoms— Calves  have  been  found  to  gain  little  or  lose  weight,  and 
a  more  or  less  severe  anemia  develops  during  the  larval  period.  The 
adults  are  bloodsuckers,  having  mouth  parts  for  piercing  the  tissues, 
and  in  this  manner  they  no  doubt  contribute  to  the  unthrifty  condition 
of  infected  animals.  This  parasite  has  not  been  found  to  cause  as  much 
damage  as  other  species. 

Immunity— Experiments  at  the  Louisiana  Agricultural  Experiment 
Station  have  shown  that  an  immunity  or  resistance  to  infection  with 
the  large  stomach  worm  is  developed  by  inoculation  with  pure  cultures 
of  the  infective  larvae.  Infection  takes  place  as  a  result  of  the  first  inocu- 
lations, then  with  additional  or  sometimes  without  additional  inocula- 
tions the  number  of  adult  worms  that  have  become  established  is  sud- 
denly reduced  sharply  and  abruptly,  as  indicated  by  the  number  of 
eggs  recovered  from  the  manure.  Subsequent  inoculations  failed  to  es- 
tablish any  large  number  of  adults  or  produce  any  symptoms  of  para- 
sitic infection.  Attempts  to  establish  this  immunity  previous  to  the 
initial  inoculations  by  the  injection  of  extracts  of  adult  worms  or 
powdered  whole  worms  have  thus  far  failed  to  produce  any  protection 
from  infection.  Apparently  this  immunity  is  permanent  when  it  is  once 
established,  because  when  some  of  these  animals  were  placed  in  a 
heavily  contaminated  pasture  the  infection  remained  at  a  very  low 
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level,  as  evidenced  by  the  number  of  eggs  recovered  from  the  manure 
and  by  the  general  physical  condition  of  the  animals.  It  was  possible 
to  follow  some  of  these  animals  until  they  were  six  years  old.  Poor 
feeding  during  the  winter  months  had  no  influence  on  the  immunity, 
since  there  was  no  increase  in  the  level  of  the  infection.  Neither  was 
it  possible  to  break  down  the  immunity  by  lowering  the  plane  of  nu- 
trition to  a  very  low  level  by  a  ration  of  only  cottonseed  hulls.  Animals 
fed  cottonseed  hulls  until  they  showed  definite  emaciation,  even  almost 
to  the  point  of  death,  did  not  become  reinfected  when  reinoculated. 

Treatment— The  copper  sulphate  and  copper  sulphate-nicotine  sul- 
phate solutions  discussed  in  the  section  on  treatment  have  long  been 
used  for  the  removal  of  the  large  stomach  worm.  Phenothiazine  has  re- 
cently been  found  to  be  very  effective  also,  and  for  a  discussion  of  its 
use  the  reader  is  referred  to  the  section  on  general  treatment. 

Small  Thread-Like  Stomach  Worms 

The  small  stomach  worms  belong  to  two  genera,  namely  Ostertagia 
and  Trichostrongylus,  and  are  very  much  smaller  in  size  than  the  large 
stomach  worm.  Figure  3  shows  some  of  these  small  worms  in  comparison 
with  other  species. 

Two  species  of  the  genus  Trichostrongylus  are  found  in  calves,  T. 
axei  in  the  fourth  stomach  and  T.  colubriformis  in  the  small  intestine. 
Some  comments  on  the  latter  are  to  be  found  in  the  section  on  parasites 
of  the  small  intestine. 

Trichostrongylus  axei  occurs  in  sheep,  goats,  and  horses  as  well  as 
cattle.  These  small  worms  are  one-fourth  to  one-half  inch  in  length 
and  very  slender;  consequently,  they  are  very  easily  overlooked  at  post- 
mortem examinations.  If  present  in  large  numbers  they  can  sometimes 
be  detected  as  tiny  thread-like  objects  if  the  folds  of  the  stomach  are 
lifted  slowly.  The  most  successful  way  to  recover  them,  however,  is 
to  wash  the  contents  of  the  stomach  and  mucus  rinsed  from  the  walls 
into  a  bucket  or  garbage  can  holding  three  or  four  gallons  of  water. 
After  allowing  the  sediment  to  settle  10  to  15  minutes,  pour  off  almost 
all  the  water,  fill  the  can,  and  again  allow  to  settle,  repeating  the 
process  until  the  water  stays  nearly  clear.  Some  of  the  contents  may 
then  be  examined  in  a  glass  jar  or  dish,  preferably  against  a  dark  back- 
ground. Generally  these  worms,  if  present  in  large  numbers  and  if 
the  calf  has  not  been  dead  too  long,  will  have  a  distinct  reddish  color 
when  thus  cleared  of  the  sediment. 

Life  Cycle— The  larvae  of  these  worms  are  believed  to  become  in- 
fective in  about  a  week  and  to  develop  to  the  adult  stage  in  the  calf  in 
from  19  to  30  days  after  infection,  and  the  adults  can  live  at  least  seven 
and  one-half  months. 

Dr.  D.  J.  Doran,  Animal  Disease  and  Parasite  Research  Branch, 
A.R.S.,  USD  A,  Beltsville,  Md.,  has  studied  infections  of  T.  axei  in 
calves.  He  reports  that  the  manure  may  become  soft  and  diarrhetic 
fromi  the  first  to  the  eighth  day  after  infection,  while  eggs  do  not  ap- 
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pear  in  the  manure  until  between  19  and  30  days  after  infection.  Loss  of 
weight  and  appetite  and  general  weakness  are  other  symptoms.  Severe 
inflammation  was  found  in  the  fourth  stomach. 

The  life  cycle  of  Ostertagia  ostertagi  has  been  studied  at  the  Virginia 
Experiment  Station.  Eggs  of  this  species  hatch  in  about  24  hours  and 
reach  the  infective  stage  in  five  to  six  days.  The  infective  larvae  become 
adults  in  about  three  weeks  after  gaining  entrance  to  the  digestive  sys- 
tem by  way  of  the  mouth.  The  larval  stages  of  these  parasites  are  very 
resistant  to  adverse  external  conditions  and  have  been  found  to  remain 
infective  on  dry  hay  for  over  a  year. 

Treatment— The  various  treatments  recommended  for  the  removal 
of  parasites  are  not  very  effective  against  these  species,  possibly  because 
they  are  found  embedded  in  the  layer  of  mucus  in  close  contact  with 
the  lining  of  the  stomach  and  consequently  are  not  easily  attacked  by 
the  drug.  Phenothiazine  is  recommended  as  the  most  effective  drug  for 
their  removal.  A  discussion  of  its  use  will  be  found  in  the  general  sec- 
tion on  treatment  (page  46) . 

PARASITES  OF  THE  SMALL  INTESTINE 
The  Hookworm 

This  parasite  (Bunostomum  phlebotomum)  is  found  in  the  anterior 
half  of  the  small  intestine,  chiefly  in  the  first  eight  or  ten  feet.  A  very 
few  are  usually  recovered  from  the  fourth  stomach.  These  worms  are 
about  one-half  to  three-fourths  inch  long,  relatively  larger  in  diameter 
than  the  large  stomach  worm,  and  distinctly  whitish  in  color.  The  fe- 
males are  for  the  most  part  noticeably  larger  than  the  males.  Figure  3 
shows  the  hookworm  in  comparison  with  other  species.  The  two  speci- 
mens on  the  left  are  males. 

Life  Cycle-The  stages  in  the  life  cycle  are  shown  in  Figure  5.  The 
eggs  are  laid  in  the  contents  of  the  intestine  by  the  females  and  pass  out 
with  the  manure.  Hatching  takes  place  in  about  24  hours,  and  the 
larvae  develop  to  the  infective  stage  in  seven  to  eight  days  during  sum- 
mer temperatures  in  Louisiana.  Infection  takes  place  by  way  of  the 
mouth  or  by  penetrating  the  skin  while  the  calf  is  lying  down  on  con- 
taminated bedding  or  ground  in  the  shade  or  pasture.  Infection  with 
severe  symptoms  and  death  has  been  produced  in  our  experiments  at 
Louisiana  State  University  by  placing  the  larvae  on  the  skin.  The 
time  required  for  the  larvae  to  develop  to  maturity  in  the  calf  varies 
from  52  to  79  days.  During  this  time  the  larvae  pass  to  the  lungs,  pene- 
trate the  tissues  of  the  air  spaces,  and  are  coughed  up  and  swallowed 
and  complete  their  development  in  the  intestine.  Larvae  have  been  re- 
covered from  the  lungs  of  both  sheep  and  calves,  and  it  is  possible  that 
their  presence  plays  a  part  in  the  development  of  pneumonia  although 
this  has  not  yet  been  determined. 

Symptoms-Diarrhea  has  been  found  to  develop  in  about  a  month 
after  inoculation.  There  is  a  loss  of  flesh,  unthriftiness,  and  other  symp- 
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toms  of  parasitism.  These  observations  agree  with  those  made  on  sheep 
inoculated  with  the  species  of  hookworm  parasitic  in  sheep.  It  is  evi- 
dent that  the  symptoms  of  parasitism  were  caused  by  the  larvae  and  not 
by  the  adults,  since  no  parasite  eggs  of  any  kind  were  recovered  from  the 
manure  during  the  period  of  diarrhea.  During  the  period  of  adult 
life  of  the  worms  no  symptoms  developed.  The  length  of  life  of  the 
adult  worms  in  the  calf  may  be  at  least  ten  months,  judging  by  the 
presence  of  eggs  in  the  manure.  It  has  been  found  that  calves  develop 
an  immunity  or  resistance  to  this  species  in  a  manner  much  like  they 
do  to  the  large  stomach  worm  and  to  the  nodular  worm. 

Treatment— There  is  considerable  question  as  to  the  value  of  either 
of  the  drugs  discussed  in  the  section  of  this  bulletin  on  treatment.  A 
limited  number  of  experiments  carried  on  at  L.S.U.  indicate  that  they 
are  not  effective  against  the  adults  of  these  parasites. 

The  Cooperias 

Five  species  of  small  roundworms  belonging  to  the  genus  Cooperia 
infect  calves.  No  common  name  has  been  established  for  these  para- 
sites. They  are  relatively  small,  less  than  half  an  inch  long,  very  slender 
and  hair-like,  and  somewhat  reddish  in  color  when  alive.  Figure  3  shows 
some  of  these  worms.  They  are  more  numerous  in  the  front  portion 
of  the  small  intestine.  Their  resemblance  to  some  of  the  fine  sediment 
present  in  the  contents  is  so  close  that  it  is  sometimes  necessary  to 
examine  them  under  the  microscope  to  be  certain  of  their  identity. 
They  are  likely  to  be  overlooked  because  of  their  small  size  unless  the 
washing  procedure  described  for  the  recovery  of  the  small  stomach 
worms  is  carried  out. 

Life  Cycle— The  life  cycle  of  one  of  these,  Cooperia  punctata,  has 
been  studied  in  detail  at  L.S.U.  and  by  Dr.  W.  S.  Bailey  at  Auburn 
University,  Auburn,  Alabama.  The  details  of  the  other  species  are  prob- 
ably similar  to  C.  punctata  and  to  the  species  found  in  sheep.  Larvae 
hatch  from  eggs  passed  in  the  manure  by  infected  animals  and  develop 
to  the  infective  stage  in  about  a  week.  After  reaching  the  digestive  tract 
of  the  calf,  the  larvae  develop  to  sexual  maturity  and  begin  passing 
eggs  in  from  9  to  17  days.  Diarrhea  may  begin  between  the  fifth  and 
ninth  day  after  infection. 

The  length  of  life  of  the  adults  of  Cooperia  punctata  was  found 
by  Dr.  Bailey  to  be  as  long  as  nine  months.  Five  animals  in  our  ex- 
periments at  L.S.U.  have  remained  infected  as  follows:  \S]/2,  14,  15,  2U/2> 
and  24i/4  months.  Two  additional  ones  had  exceptionally  long  records 
of  infection  from  the  original  inoculation,  namely  4  years  3  months 
and  4  years  5  months.  The  infections  in  24  others  were  cut  short  by 
the  development  of  immunity  within  a  week  or  few  months  after  the 
appearance  of  eggs  in  the  manure.  The  length  of  the  natural  life  of 
adult  parasites  plays  a  very  important  part  in  the  control  program. 
This  is  especially  important  in  the  case  of  species  against  which  anthel- 
mintics have  little  or  no  effect. 
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Twenty-six  animals  infected  with  pure  cultures  of  Cooperia  punctata 
have  developed  an  immunity,  which  was  demonstrated  by  resistance  to 
reinfection.  Three  of  these  animals  were  kept  for  2  years  and  were 
still  resistant  to  reinfection.  After  they  were  demonstrated  to  be  im- 
mune to  C.  punctata  they  were  successfully  infected  with  the  nodular 
worm  and  Trichostrongylus  axei.  Animals  immune  to  the  nodular 
worm  have  likewise  been  infected  with  T.  axei. 

Symptoms— This  parasite  is  capable  of  producing  severe  symptoms 
such  as  diarrhea,  loss  of  weight  and  appetite,  and  death  in  severe  in- 
fections. The  anterior  10  feet  of  the  small  intestine  show  numerous 
tiny  hemorrhagic  spots,  and  occasionally  larger  areas  are  affected  in 
this  manner.  Beyond  the  first  10  feet  these  spots  gradually  decrease  and 
the  posterior  half  of  the  small  intestine  appears  normal.  Larvae  and 
adults  may  be  found  embedded  in  the  wall  of  the  anterior  portion  of 
the  intestine,  but  generally  they  are  found  only  in  the  contents. 

Treatment— No  effective  treatment  has  been  recommended  for  the 
removal  of  the  adult  Cooperias.  Phenothiazine  removes  only  a  small 
percentage  or  none  at  all,  according  to  our  experimental  results. 

Trichostrongylus  colubriformis 

Trichostrongylus  colubriformis  is  another  species  found  in  the  small 
intestine.  Pure  infections  of  this  parasite  can  cause  the  death  of  calves, 
according  to  the  investigations  of  Harry  Herlich  at  the  U.S.D.A.  Re- 
gional Animal  Disease  Research  Laboratory,  Auburn,  Ala.  The  symp- 
toms are  the  same  as  produced  by  T.  axei,  which  is  found  in  the  fourth 
stomach.  Eggs  were  first  recovered  from  the  manure  in  from  15  to  23 
days  after  inoculation. 

The  Ascarid 

This  parasite  (Neoascaris  vitulorum)  is  found  in  the  small  intestine 
of  cattle.  It  is  a  very  large  worm  6  to  12  inches  in  length  and  has  ap- 
proximately the  diameter  of  a  pencil. 

Life  Cycle  and  Symptoms— The  stages  of  the  life  cycle  and  symptoms 
produced  by  Neoascaris  vitulorum  have  not  been  fully  studied  because 
of  unknown  difficulties  in  producing  experimental  infections.  Much  evi- 
dence has  been  accumulated  by  Dr.  Porter  and  Mr.  Herlich,  U.S.D.A. 
Regional  Animal  Disease  Research  Laboratory,  Auburn,  Ala.,  and  by 
Dr.  Refuerzo  and  other  workers,  Bureau  Animal  Industry,  Philippine 
Islands,  that  infection  of  calves  can  take  place  before  birth.  It  is  the 
belief  of  these  workers  that  infection  probably  takes  place  after  birth 
also.  Only  very  light  infections  occur  in  the  U.S.  but  in  the  Philippine 
Islands,  it  is  the  cause  of  severe  losses. 

The  life  cycle  is  probably  similar  to  that  of  the  closely  related 
species,  Ascaris  lumbricoides,  parasitic  in  pigs.  The  eggs  of  this  species 
are  laid  by  the  females  in  the  intestine  and  pass  out  with  the  manure. 
Unlike  many  other  roundworm  eggs,  the  larvae  do  not  hatch  but  they 
develop  to  the  infective  stage  within  the  shell  in  about  two  weeks.  It  has 
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been  found  that  within  the  shell  these  larvae  are  very  well  protected 
against  external  conditions  such  as  drying,  freezing,  and  chemicals  and 
may  remain  alive  for  years  in  some  types  of  soil  and  in  the  shade.  In- 
fection takes  place  by  way  of  the  mouth.  The  larvae  hatch  in  the 
intestine,  penetrate  the  intestinal  wall,  and  pass  by  way  of  the  blood 
to  the  lungs,  where  they  penetrate  the  tissues  of  the  small  air  sacs  and 
enter  the  air  spaces.  In  the  course  of  time  they  find  their  way  up  the 
air  passages  to  the  throat,  are  swallowed,  and  upon  reaching  the  in- 
testine complete  their  development.  The  presence  of  the  larvae  in  the 
lungs  of  pigs  causes  a  large  amount  of  irritation  and  inflammation,  and 
pneumonia  is  a  frequent  result.  It  is  not  reported  that  the  cattle 
ascarid  plays  any  part  in  pneumonia  in  calves,  but  it  is  possible  that 
it  does. 

Thread-Necked  Worms 

These  worms  are  half  an  inch  to  an  inch  long  and  have  the 
head  end  somewhat  more  slender  than  the  other.  They  are  found  in 
the  small  intestine  and  are  highly  reddish  in  color  when  alive.  Two 
species  have  been  distinguished,  Nematodirns  spathiger  and  N.  helveti- 
anus. 

Life  Cycle— The  stages  of  the  life  cycle  of  N.  helvetianus  have  re- 
cently been  studied  by  Mr.  Harry  Herlich  at  the  Animal  Disease  Re- 
search Laboratory,  Auburn,  Ala.  The  eggs  are  the  largest  of  any  of 
the  roundworm  parasites  in  cattle,  ovoid  in  shape,  clear  and  with  2-8 
cells  centrally  located.  The  eggs  of  these  worms  also  differ  from  other 
nematodes  in  that  the  larvae  do  not  hatch  until  they  reach  the  infective 
stage,  while  others  hatch  much  earlier  and  complete  their  development 
outside  the  shell.  Thus,  they  possibly  take  advantage  of  the  protection 
offered  by  the  shell  during  this  part  of  their  development.  Eggs  begin 
to  appear  in  the  manure  in  from  21  to  26  days  after  the  calf  becomes 
infected.  Symptoms  of  the  infection— diarrhea,  loss  in  weight,  etc.— begin 
to  develop  about  14  days  after  infection.  The  species  of  Nematodirus 
parasitic  in  sheep  have  similar  life  cycles  and  cause  serious  symptoms. 

Strongyloides  papillosus 

These  are  very  small  roundworms  nearly  microscopic  in  size  that 
are  found  in  the  small  intestine.  They  are  so  small  that  they  will  be 
overlooked  at  post-mortem  examinations  unless  a  special  effort  is  made 
to  recover  them.  A  microscopic  examination  of  the  manure  will  reveal 
the  presence  of  the  eggs.  Observations  of  calves  under  controlled  con- 
ditions of  infection  indicate  that  these  worms  can  be  the  cause  of  an 
intermittent  diarrhea  and  a  generally  upset  digestive  system  that  result 
in  the  calf's  being  in  poor  condition  for  a  long  period  of  time. 

The  course  of  the  infection  and  the  damage  done  by  this  parasite 
have  been  studied  in  experimental  infections  by  H.  H.  Vegors,  Regional 
Animal  Disease  Laboratory,  Auburn,  Ala.  It  has  a  general  distribution 
and  probably  more  than  75  per  cent  of  the  calves  in  the  Southeastern 
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states  become  infected  under  4  months  of  age.  Animals  become  much 
more  readily  and  severely  infected  when  larvae  are  placed  on  the  skin 
than  when  given  by  mouth.  Eggs  are  found  in  the  manure  during  the 
second  week  (9  to  11  days)  after  infection.  Diarrhea  usually  occurred 
during  the  first  and  second  weeks  after  infection  and  continued  inter- 
mittently for  as  long  as  3  months.  Weight  gains  were  35  to  75  per  cent 
less  than  in  uninfected  calves  of  comparable  ages.  Infected  animals  de- 
velop an  immunity  which  gives  nearly  complete  protection  against  re- 
infection. Sheep  and  goats  are  also  infected  with  this  worm,  in  which 
it  produces  the  same  symptoms. 

ROUNDWORMS  OF  THE  ABDOMINAL  CAVITY 

Frequently,  when  cattle  are  being  slaughtered  for  meat  or  at  a  post- 
mortem examination,  slender  white  worms  2  to  4  inches  in  length 
will  be  found  in  the  fluid  from  the  body  cavity  or  among  the  internal 
organs.  Figure  3  shows  some  of  these  worms  in  comparison  with  other 
species.  These  are  commonly  called  body  cavity  worms  and  have  the 
scientific  name  Setaria  labiatopapillosa.  They,  insofar  as  is  known,  do 
not  cause  any  damage  to  the  cattle  and  do  not  injure  the  meat  in  any 
way  for  human  consumption.  Although  the  life  history  of  these  worms 
has  not  been  studied,  it  is  probable  that  it  is  similar  to  that  of  related 
species  found  in  other  animals.  Eggs  are  not  produced,  but  larvae  de- 
posited in  the  body  fluids,  such  as  lymph  and  blood,  are  transmitted  to 
new  hosts  by  bloodsucking  insects. 

PARASITES  OF  THE  LARGE  INTESTINE 

The  Nodular  Worm 

This  parasite  is  called  the  nodular  worm  because  of  the  small,  hard 
lumps  or  nodules  which  the  larvae  cause  to  develop  in  the  walls  of  the 
posterior  portion  of  the  small  intestine  and  caecum.  The  scientific 
name  of  this  worm  is  Oesophagostomum  radiatum.  A  related  species, 
O.  columbianum,  occurs  in  sheep.  The  adults  are  found  in  the  caecum 
and  anterior  portion  of  the  large  intestine  and  are  about  one-half  inch 
long.  They  differ  from  the  other  roundworms  of  cattle  in  that  a  portion 
of  the  anterior  end  is  bent  in  the  shape  of  a  walking  cane,  and  the 
females  for  the  most  part  have  a  dark-colored  spot  near  one  end.  Figure 
3  shows  some  of  these  worms  in  comparison  with  other  species.  The 
three  smaller  specimens  on  the  left  are  males  and  the  others  are  females. 

Life  Cycle— The  eggs,  which  are  deposited  in  the  manure,  hatch  in 
about  24  hours  at  a  temperature  of  70  to  85  degrees.  Figure  6  shows 
stages  in  the  life  cycle.  The  larvae  reach  the  infective  stage  in  about 
five  days  after  the  eggs  are  expelled  in  the  manure.  Infection  takes  place 
very  readily  by  way  of  the  mouth,  the  larvae  being  acquired  on  con- 
taminated grass  or  hay  cut  from  infested  pastures.  After  infection  has 
occurred  the  larvae  reach  maturity  and  begin  laying  eggs  in  from  33 
to  44  days. 
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Experiments  at  the  Louisiana  Agricultural  Experiment  Station  in- 
dicate that  the  larvae  also  produce  light  infections  by  penetrating  the 
skin.  The  larvae  were  placed  on  the  skin  of  the  flanks  of  two  calves  that 
were  free  of  parasites  and  kept  under  conditions  free  of  parasitic  in- 
fection. The  calves  were  then  placed  in  stanchions  so  they  could  not 
lick  themselves  until  the  eggs  appeared  in  the  manure.  Therefore,  it 
seems  advisable  to  consider  that  poorly  cleaned  barns  and  the  contami- 
nated soil  of  shade  areas  as  well  as  the  pasture  are  potential  sources 
of  infection.  Calves  also  may  lick  the  larvae  from  their  hair  after  lying 
down  in  contaminated  places. 

Symptoms— The  larvae,  upon  reaching  the  posterior  half  of  the  small 
intestine  and  caecum,  penetrate  the  tissues  of  the  wall  until  they  get 
about  halfway  through.  There  they  grow  and  develop  partly  into  the 
adult  stage,  and  their  presence  causes  severe  disturbances  which  result 
in  thickening  of  the  wall  and  rupturing  of  small  blood  vessels,  causing 
bleeding  into  the  intestinal  cavity.  These  disorders  interfere  with  normal 
digestion  and  absorption  and  cause  a  diarrhea  of  varying  degrees  of  se- 
verity. The  discharge  becomes  very  watery,  sometimes  is  bloody,  and 
usually  has  a  very  disagreeable  odor.  The  calf  may  begin  to  lose  its  ap- 
petite in  four  or  five  days  after  inoculation.  Some  become  very  weak 
and  emaciated  and  those  that  survive  the  acute  stages  of  the  infection 
will  remain  in  a  weakened  condition  for  a  month  or  two  before  they 
show  much  improvement.  Some  individuals  gain  very  little  weight 
while  others  lose  weight  rapidly  during  the  time  the  larvae  are  in 
the  intestinal  wall.  After  the  larvae  leave  the  intestinal  wall  and  remain 
in  the  cavity  of  the  large  intestine  the  damaged  tissues  heal  and  the 
animals  begin  to  show  some  improvement  in  condition,  although  they 
may  remain  weak,  in  poor  flesh,  and  with  a  rough  coat  for  months. 
Some  individuals  in  our  experiments  that  live,  improve  slowly  with 
good  feed  and  care  for  six  months  or  more  and  then  die  quite  suddenly 
when  the  feed  gets  less  nutritious  and  the  weather  unfavorable.  This 
probably  accounts  for  the  deaths  of  some  animals  during  winter  or 
under  conditions  of  poor  feeding  and  management.  In  severely  affected 
animals  the  number  of  eggs  was  very  greatly  reduced  and  very  few 
worms  were  recovered  at  post-mortem  examination,  an  indication  that 
it  was  not  the  adult  worm  that  was  the  cause  of  the  condition  of  the 
animals.  Treatment  of  animals  in  such  a  weakened  condition  may  result 
in  their  death,  since  the  drugs  which  kill  the  adult  worms  are  more 
or  less  poisonous  to  the  calves  as  well  as  to  the  worms.  Nothing  is 
known  about  the  removal  of  the  larval  stages  by  treatment.  Good 
care,  good  feed,  and  protection  from  unfavorable  weather  are  of  first 
consideration  for  animals  suffering  from  such  parasitic  infections. 

Animals  that  survive  the  acute  stages  of  larval  nodular  worm  infec- 
tion regain  their  strength  during  the  adult  stage  of  the  parasites.  Even- 
tually they  develop  an  immunity  or  resistance  to  the  adults  and  larvae 
as  indicated  by  the  reduced  number  of  eggs  recovered  from  the  manure 
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and  by  failure  to  develop  symptoms  and  by  failure  to  become  reinfected 
when  reinoculated. 

Treatment— Phenothiazine  as  discussed  in  the  general  section  on 
treatment  is  recommended  as  the  most  effective  and  safest  treatment 
for  the  removal  of  these  worms. 

The  Whipworm 

The  whipworm  (Trichuris  ovis)  is  found  in  the  caecum  or  blind 
gut  of  cattle,  sheep,  and  goats.  It  gets  its  common  name  from  its  re- 
semblance to  a  whip  and  consists  of  a  long,  slender  anterior  portion 
corresponding  to  the  lash  and  a  thick  posterior  portion  correspond- 
ing to  the  handle.  The  total  length  is  2  to  3  inches,  two- 
thirds  or  more  of  the  total  being  slender.  The  color  of  the  worm  is 
white.  Figure  3  shows  some  of  these  worms  in  comparison  with  other 
species. 

Life  Cycle— The  life  cycle  has  not  been  studied  in  cattle  or  sheep, 
but  it  probably  closely  resembles  that  of  related  species  in  man  and 
dog.  In  these  related  species  the  eggs  do  not  hatch,  but  the  embryo 
develops  to  the  infective  stage  within  the  protective  shell.  When  the 
eggs  are  swallowed  the  embryos  are  freed  in  the  digestive  organs  and 
develop  to  the  adult  in  the  caecum. 

Symptoms— The  slender  anterior  ends  of  the  worms  are  usually  found 
piercing  in  and  out  as  if  sewed  into  the  inner  layers  of  the  caecal 
wall.  In  man  when  the  worms  are  numerous  a  low  grade  inflammation 
is  set  up.  Severe  symptoms  may  develop  in  dogs,  but  in  cattle  and 
sheep  it  is  not  thought  that  any  serious  damage  is  done.  It  would  seem, 
however,  that  bacterial  invasion  of  the  tissues  might  easily  follow  the 
penetration  of  the  anterior  portions  of  these  worms  into  the  tissues  and 
be  a  contributing  factor  to  the  effects  of  other  parasites  if  the  infection 
is  heavy. 

Treatment— No  effective  treatment  is  known  for  the  removal  of  these 

parasites. 

TAPEWORMS 

Tapeworms,  in  the  adult  or  egg  producing  stage,  are  long,  ribbon- 
like, segmented  parasites  found  in  many  of  our  domestic  animals.  The 
eggs  that  are  produced  by  the  adults  must  undergo  a  period  of  larval 
development  in  another  kind  of  animal  before  the  adult  stage  is  again 
reached.  As  an  example,  one  of  the  tapeworms  that  are  found  as  adults 
in  cattle  and  sheep  undergoes  its  larval  development  in  small  grass- 
mites  similar  to  red  bugs,  and  one  of  the  species  (Taenia  saginata)  that 
pass  their  larval  development  in  cattle  has  its  adult  form  in  man.  Man 
is  not  susceptible  to  infection  with  the  adult  forms  of  either  of  the 
two  species  found  in  cattle  and  sheep. 

Adult  Forms 

The  Moniezias— The  two  species  of  this  genus  found  in  cattle  are 
Moniezia  expansa  and  M.  benedeni.  They  are  indistinguishable  from 


21 


each  other  in  size  and  external  appearance  but  differ  internally.  M. 
benedeni  is  more  often  found  in  cattle  while  M.  expansa  is  more  often 
found  in  sheep.  They  are  found  in  the  small  intestine  and  are  flat,  rib- 
bon-like worms  many  feet  long.  Lengths  up  to  30  or  35  feet  may  be 
recovered  although  they  are  generally  broken  into  shorter  pieces  in 
the  process  of  opening  the  intestine.  Upon  examination  they  are  found 
to  be  divided  into  joints  or  segments  and  if  an  entire  worm  is  followed 
to  each  of  the  ends,  one  will  be  found  to  widen  to  a  maximum  of  three- 
fourths  of  an  inch.  The  other  end  will  become  narrower,  and  at  the 
very  end  will  be  found  a  small,  bead-like  structure,  the  head  or  scolex 
by  which  it  attaches  itself  to  the  wall  of  the  intestine.  Figure  3  shows 
a  small  portion  from  the  central  region  of  a  tapeworm. 

Life  Cycle— Stages  in  the  life  cycle  of  these  tapeworms  are  shown 
in  Figure  7.  The  eggs  escape  to  the  outside  in  the  manure,  but  in  order 
for  them  to  develop  into  adult  worms  they  must  be  eaten  by  small 
mites.  These  small  mites  are  similar  to  red  bugs  in  some  respects.  They 
frequent  the  soil  and  vegetation  and  feed,  insofar  as  is  known,  on  decay- 
ing vegetation,  bacteria,  molds,  etc.,  in  decomposing  manure  containing 
the  eggs.  Within  these  mites  the  tapeworm  eggs  hatch  and  the  small 
embryo  develops  to  the  infective  stage.  The  infected  mite  is  carried  into 
the  digestive  tract  of  cattle,  sheep,  and  goats  on  contaminated  feed, 
where  the  larvae  are  freed  from  the  mite  and  develop  into  adult  tape- 
worms. Infection  experiments  have  not  yet  been  carried  out  using 
cattle,  but  in  sheep  the  larvae  require  about  40  days  to  reach  maturity 
and  the  adult  worms  continue  to  produce  eggs  for  about  two  months. 
Development  of  the  larvae  in  the  mite  requires  three  and  one-half  to 
four  months.  Some  experimental  observations  indicate  that  pastures 
can  remain  infective  17  to  22  months. 

Symptoms— There  is  some  disagreement  as  to  the  amount  of  injury 
done  by  the  tapeworms,  but  experimental  observations  carried  out  with 
sheep  indicate  that  no  serious  damage  is  done.  No  observations  have 
been  made  on  cattle.  Animals  under  field  conditions  are  usually  found 
to  be  infected  with  other  parasites  as  well,  so  that  it  is  difficult  to  as- 
sign to  each  the  exact  amount  of  damage. 

Treatment— An  effective  treatment  for  the  removal  of  these  worms 
has  not  been  found.  Among  those  that  have  been  recommended  are 
kamala,  copper  sulphate,  oleoresin  of  male  fern,  nicotine  sulphate,  and 
sodium  arsenite.  The  effectiveness  of  these,  however,  seems  to  be  still  in 
question  and,  besides,  they  are  more  or  less  toxic  and  dangerous  to 
the  animal. 

Larval  Forms 

Beef  Measles— This  condition  of  beef  is  caused  by  the  presence  of 
the  larvae  of  a  species  of  tapeworm  found  in  man  and  may  be  recognized 
by  the  presence  of  small,  whitish,  spherical  or  elliptical  cysts  one-eighth 
to  three-eighths  of  an  inch  in  size,  more  or  less  embedded  in  the  muscle. 
They  are  usually  most  numerous  in  the  jaw  muscles  and  the  heart 
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but  may  occur  in  any  part  of  the  body.  No  symptoms  are  produced  by 
these  larvae  in  cattle.  These  larvae  develop  into  the  adults  of  the 
tapeworm  Taenia  saginata  in  the  intestine  of  man  when  the  infected 
beef  is  not  properly  refrigerated  or  sufficiently  cooked.  The  eggs  de- 
posited by  the  adults  are  passed  in  the  human  feces  and  cattle  become 
infected  from  contaminated  pastures  or  feed  in  the  feed  lots.  Upon 
gaining  entrance  to  the  digestive  system  of  cattle,  the  larvae  are  freed 
from  the  shell,  then  penetrate  the  intestinal  wall  and  gain  access  to 
the  circulatory  system,  by  which  they  reach  the  heart  muscles  or  other 
parts  of  the  body  in  which  they  develop  to  the  infective  stage. 

The  Hydatid  Cyst— The  hydatid  or  echinococcus  cysts  contain  the 
larval  forms  of  a  tapeworm  (Echinococcus  granulosus)  parasitic  in 
dogs  and  other  carnivorous  animals.  The  cysts  are  whitish,  tough-walled 
objects  more  or  less  embedded  in  the  livers  of  cattle  and  hogs.  They  vary 
in  size  from  one-fourth  inch  to  as  large  as  six  inches  in  diameter  and, 
although  most  commonly  found  in  the  liver,  may  develop  in  the  lungs 
and  several  other  organs.  Infected  livers  should  not  be  fed  to  dogs, 
since  dogs  very  readily  become  infected  with  the  small  adult  tapeworm 
about  one-half  inch  in  length,  a  very  large  number  developing  usually 
from  even  a  single  cyst.  The  injury  done  to  cattle  by  the  cysts  is  not 
great  unless  the  number  is  very  large.  However,  infected  portions  of 
livers,  and  if  heavily  infected,  the  entire  organ,  must  be  discarded.  This 
is  a  cause  of  considerable  economic  loss.  Another  danger  of  considerable 
consequence,  although  not  common,  is  the  possibility  of  accidental  in- 
fection with  the  cysts  of  persons  who  are  associated  with  dogs  infected 
with  the  adult  tapeworms. 

LUNGWORMS 

The  lungworms  are  parasites  of  the  trachea  and  bronchial  tubes  of 
the  lungs  and  are  especially  serious  in  calves.  They  are  rather  long, 
whitish,  thread-like  worms  two  to  four  inches  in  length  and  are  found 
by  opening  the  bronchial  tubes,  which  are  the  air  passages  leading  into 
the  lungs.  These  air  passages  should  be  followed  out  to  the  smaller 
divisions  and  the  walls  and  especially  the  frothy  mucus  that  may  be 
present  examined  for  the  presence  of  the  worms. 

Life  Cycle— A  diagram  showing  the  stages  of  the  life  cycle  of  the 
lungworm  is  shown  in  Figure  8.  The  adult  females  deposit  eggs  in  the 
air  passages  of  the  lungs,  where  some  hatch,  and  the  larvae,  together 
with  the  unhatched  eggs,  become  entangled  in  the  mucus  and  are 
coughed  up  and  swallowed.  The  eggs  that  have  not  hatched  in  the  lungs 
hatch  in  the  intestine,  and  the  larvae  are  discharged  in  the  manure. 
These  larvae  are  not  infective  but  require  about  four  days  in  the  open 
in  which  to  develop  to  that  stage.  Infection  occurs  by  way  of  the  mouth 
on  contaminated  hay,  grass,  or  in  water.  The  larvae,  upon  reaching  the 
intestine,  penetrate  its  wall  and  gain  access  to  the  lymphatic  system,  in 
which  they  travel  to  the  lungs,  reaching  there  in  about  ten  days.  The 
larvae,  when  swallowed  in  large  numbers,  may  cause  digestive  disturb- 
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ances  as  they  penetrate  the  intestinal  wall,  and  diarrhea  may  develop. 
In  a  similar  manner,  as  they  enter  the  air  passages  of  the  lungs  from 
the  capillaries  they  cause  tiny  hemorrhages  which  may  lead  to  pneu- 
monia. The  irritation  caused  by  the  adults  is  said  to  be  the  most  serious 
result  from  infections  with  this  parasite.  The  larvae  reach  maturity  us- 
ually in  from  21  to  30  days  but  occasionally  not  until  41  days  after 
being  swallowed.  The  length  of  time  animals  continue  to  pass  larvae  in 
the  manure  is  short,  and  varies  from  27  to  72  days  in  different  indi- 
viduals. 

An  immunity  develops  in  animals  that  live,  and  they  are  resistant  to 
reinfection.  Michel,  working  in  England,  believes  that  symptoms  may 
be  produced  in  immune  animals  after  a  year  but  the  larvae  are  pre- 
vented from  reaching  the  adult  stage  and  producing  eggs  and  larvae. 
Vaccination  with  irradiated  larvae  shows  considerable  promise  as  a 
preventive  procedure  but  this  still  is  in  the  experimental  stages  at  the 
present  writing. 

Symptoms— Animals  begin  to  show  symptoms  between  8  and  26  days 
after  infections.  The  adult  worms  cause  a  catarrhal  condition  which 
results  in  excessive  mucus  formation  sometimes  colored  with  blood. 
This  mucus  contains  the  eggs  and  hatched  larvae  of  the  adult  worms 
and  is  coughed  up  and,  for  the  most  part,  swallowed.  Severe  infections 
cause  coughing,  difficulty  in  breathing,  discharge  from  the  nose,  and  a 
general  unthriftiness  manifested  by  loss  in  weight,  rough  coat,  and 
sometimes  diarrhea.  Pneumonia  may  also  develop  as  a  result  of  the 
larvae  penetrating  the  walls  of  the  air  passages  on  their  way  from  the 
blood  vessels  to  the  lungs  and  also  as  a  result  of  the  irritation  de- 
veloped by  the  adult  worms. 

Treatment— The  subject  of  treatment  of  lungworm  infections  is 
considered  at  this  time  because  the  methods  are  so  different  from  those 
employed  in  other  parasitic  infections.  In  general,  the  treatment  of  ani- 
mals infected  with  lungworms  has  proved  unsatisfactory  up  to  the 
present  time.  The  various  methods  that  have  been  employed  may  be 
grouped  under  the  following  heads: 

1.  Administration  of  drugs  as  liquids  into  the  trachea.  Among  those 
tried  are  chloroform,  turpentine,  iodine,  creosote,  benzene,  pyre- 
thins  in  olive  oil,  and  carbon  tetrachloride. 

2.  Administration  of  drugs  as  vapors  into  the  trachea.  Among  those 
tried  are  ether,  oil  turpentine,  sulphur  dioxide,  chloroform, 
chlorine,  ammonia,  and  formalin. 

3.  Administration  indirectly  through  the  digestive  tract  and  intra- 
venous and  intramuscular  injections.  Carbon  tetrachloride  when 
administered  by  mouth  is  eliminated  by  the  lungs  and  in  this 
way  it  comes  in  contact  with  the  worms,  but  it  is  very  dangerous 
to  cattle.  Various  copper  salts  have  been  tried  by  intravenous  and 
intramuscular  injection  but  not  with  promising  results. 

While  experimental  results  show  that  some  of  these  drugs  kill  some 
of  the  worms,  the  introduction  of  such  substances  into  the  lungs  and 
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otherwise  into  the  animal  in  many  instances  has  resulted  in  very  serious 
damage.  Most  of  these  substances,  it  will  be  noted,  are  highly  irritating 
to  the  delicate  membranes  lining  the  respiratory  passages  and,  conse- 
quently, when  present  in  sufficient  quantity  to  kill  the  worms,  produce 
complications  that  often  lead  to  serious  results. 

Care  of  Infected  Animals-The  best  procedure  to  follow  in  handling 
animals  infected  with  lungworms  is  to  provide  the  best  of  care  possible 
in  the  way  of  shelter,  feed,  and  pure  water.  Remove  the  animals  from 
the  source  of  infection  and  do  all  that  is  possible  to  aid  the  infected 
animals  to  live  with  the  parasites  until  they  outlive  them. 

Prevention-Calves  especially  should  not  be  allowed  to  graze  with 
older  animals  that  are  infected  or  be  pastured  on  the  ground  formerly 
grazed  by  such  animals.  Low,  wet  pastures  should  be  avoided,  over- 
stocking should  not  be  allowed  to  occur,  especially  where  young  stock 
is  concerned,  and  a  plan  of  rotation  should  be  adopted  if  possible.  Rest- 
ing a  well-drained  pasture  for  six  weeks  will  usually  allow  the  infective 
larvae  to  die  out.  Longer  periods,  however,  are  advisable  if  it  is  at  all 
possible.  It  has  been  determined  that  the  adult  worms  may  live  in 
the  lungs  from  one  to  four  months. 

LIVER  FLUKES 

Common  Liver  Flukes 

The  common  liver  fluke  (Fasciola  hepatica)  is  a  flat,  leaf-like  worm 
one-half  to  one  and  one-fourth  inches  in  length  and  is  found  in  the  bile 
ducts  and  gall  bladder  of  cattle,  sheep,  goats,  and  sometimes  pigs.  It  is 
also  found  occasionally  in  the  lungs  as  well  as  in  the  liver.  Figure  3  shows 
some  specimens  of  this  parasite.  The  walls  of  the  bile  ducts  are  more 
or  less  thickened,  depending  on  the  number  that  are  present,  and  have 
a  gritty  calcareous  deposit  adhering  to  their  inner  lining.  The  flukes 
are  freed  by  cutting  open  the  ducts.  They  are  sluggish,  flat  worms  with 
a  small,  cone-like  projection  at  one  end  bearing  a  tiny,  dot-like  de- 
pression, the  oral  sucker.  On  one  of  the  flat  surfaces  a  short  distance 
from  this  cone-like  projection  is  the  ventral  sucker.  When  examined 
under  the  microscope,  the  surface  of  the  fluke  is  found  to  be  covered 
with  minute,  sharp  spines  which  contribute  to  the  irritation  of  the 
walls  of  the  bile  ducts,  causing  the  changes  described  above.  In  some 
instances  the  damage  to  the  duct  wall  and  the  resulting  deposits  of 
calcareous  material  are  so  great  as  to  obstruct  the  flow  of  bile.  There  is 
also  a  large  amount  of  damage  done  to  the  liver  tissue  during  the 
wandering  of  the  larvae  through  it,  referred  to  later  under  "Life  Cycle." 
This  results  in  the  formation  of  whitish,  tough  scar  tissue  which  not 
only  interferes  with  the  normal  functions  of  the  liver  but  also  renders 
it  tough  and  unfit  for  food. 

In  the  United  States  the  liver  fluke  is  found  in  the  Pacific  Coast,  the 
Rocky  Mountain,  and  the  Gulf  Coast  states.  It  is  prevalent  in  low, 
wet  pastures  and  wherever  suitable  snails  are  present  for  the  develop- 
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FIGURE  9. 


ment  of  the  larval  stages.  The  economic  losses  from  liver  fluke  infec- 
tions have  been  listed  under  the  following  headings:  livers  unfit  for 
food  at  slaughtering,  loss  of  flesh  due  to  resulting  unthriftiness,  loss 
due  to  deaths,  decreased  milk  production,  and  reduced  breeding  effi- 
ciency because  of  the  unthrifty  condition.  The  exact  amount  in  dollars, 
of  course,  cannot  be  determined,  owing  to  the  impossibility  of  securing 
accurate  and  complete  information,  but  it  must  be  a  large  sum  an- 
nuallv.  The  losses  from  condemned  livers  alone  is  estimated  at  between 
3i/2  to  4  million  dollars  annually. 

Life  Cycle— The  stages  in  the  life  cycle  of  liver  flukes  are  shown 
in  Figure  9.  The  eggs  are  laid  in  the  bile  ducts  and  pass  to  the  intestine 
in  the  bile  and  then  out  of  the  digestive  tract  in  the  manure.  A  small 
larva  called  a  miracidium  hatches  from  the  eggs  in  from  7  to  10 
days  and,  in  order  for  it  to  develop  further  and  be  able  to  produce 
infection,  it  must  penetrate  the  body  of  certain  species  of  snails.  The 
particular  kind  of  snail  necessary  is  a  water  snail  and  is  found  in  moist 
and  marshy  places  only.  After  it  penetrates  the  snail,  several  develop- 
mental and  multiplication  stages  develop  from  this  small  larva.  As  a 
result  several  hundred  small,  tadpole-like  organisms,  the  cercariae,  in 
the  course  of  time  escape  from  the  snail  and  encyst  on  grass  or  other 
objects.  In  this  condition  they  wait  until  they  are  taken  into  the  digestive 
organs  of  the  cow.  In  this  encysted  condition  the  cercariae  are  able 
to  withstand  a  certain  amount  of  heat  and  drought  although  they  are  in 
time  killed  by  the  hot,  dry  weather  of  summer.  The  total  time  required 
for  the  development  in  the  snail  is  about  7  weeks. 

When  the  cercariae  are  taken  into  the  intestine  with  grass  or  hay, 
they  penetrate  the  wall  and  wander  about  in  the  abdominal  cavity 
until  they  come  in  contact  with  the  liver.  Then  they  penetrate  this 
organ  and  feed  on  its  tissues  for  about  two  months.  During  this  time 
they  burrow  about,  causing  a  large  amount  of  injury  and  destruction 
of  the  living  tissue  which  nature  attempts  to  heal  by  the  formation  of 
the  tough,  whitish  scar  characteristic  of  healed  wounds.  This  can  be 
seen  on  the  surface  of  the  livers  of  fluke-infected  animals  that  have 
been  slaughtered.  This  destruction  of  the  liver  and  the  formation  of 
the  resulting  scar  reduces  and  interferes  with  the  normal  functions  of 
the  liver  and  renders  it  unfit  for  food. 

After  about  two  months  spent  in  the  liver,  the  larvae  resemble  small 
adult  flukes  in  appearance  and  are  now  ready  to  pass  into  the  bile 
ducts,  where  they  grow  and  develop  into  adult  flukes  in  about  a  month. 
Under  favorable  conditions  the  complete  cycle  of  stages  of  development 
may  be  completed  in  about  five  months  but  may  be  delayed  to  some  ex- 
tent by  external  factors  such  as  low  temperatures. 

Liver  flukes  and  viable  eggs  have  been  recovered  from  sheep  ex- 
perimentally infected  and  kept  under  conditions  which  prevented  later 
infections  for  7  years  in  one  animal  and  for  11  years  in  another  at  the 
Animal  Disease  Research  Center  at  Beltsville,  Md.  Thus,  without  treat- 
ment, animals  can  be  a  source  of  infection  for  a  long  time. 
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Symptoms— The  symptoms  of  liver  fluke  infections  do  not  differ  in 
essential  details  from  those  of  other  parasitic  diseases.  Animals  with 
light  infections  sometimes  remain  in  an  unthrifty  condition  in  spite 
of  good  pasture  and  care  and  fail  to  respond  with  the  expected  gains 
when  put  in  the  feed  lot.  Where  the  infection  is  heavy,  animals  go  down 
in  condition  with  general  symptoms  of  other  parasitic  infections,  and 
death  is  invariably  the  result,  especially  if  the  animals  are  young.  The 
finding  of  the  liver  fluke  eggs  in  the  manure  by  an  experienced  labora- 
tory worker  is  necessary  to  determine  the  presence  of  adults. 

Treatment— If  liver  fluke  infection  is  suspected,  the  owner  should, 
if  at  all  possible,  consult  a  competent  veterinarian  or  communicate 
with  his  state  livestock  sanitary  board  for  advice  and  assistance  in  diag- 
nosis and  in  the  administration  of  the  drugs. 

Carbon  tetrachloride  has  been  recommended  as  a  treatment,  but, 
while  it  seems  to  destroy  the  flukes  rather  effectively,  it  is  so  toxic  to 
cattle  that  it  is  dangerous  to  use.  The  drug  is  especially  toxic  to  milking 
animals  and  to  those  in  a  weakened  condition. 

Hexachlorethane  is  an  effective  treatment  for  the  removal  of  the 
adults  in  the  bile  ducts  but  does  not  affect  the  larvae  that  are  still  in 
the  liver.  It  should  be  remembered  that  the  larvae  are  the  cause  of 
serious  and  permanent  damage  to  the  animal  and  that  a  complete  cure 
of  all  animals  is  impossible,  since  nature  is  powerless  to  repair  all  the 
damage  done  by  the  larvae.  A  very  important  thing  to  remember  about 
the  employment  of  treatment  is  the  destruction  of  the  adult  and,  con- 
sequently, the  elimination  of  the  eggs  as  a  source  of  infection  for  other 
animals  during  the  present  and  following  seasons.  It  is  advisable  to 
continue  the  treatment  of  animals  on  infected  pastures  for  several 
seasons  in  order  to  prevent  the  number  of  parasites  from  increasing 
and  reaching  dangerous  proportions.  Treatment  of  infected  animals 
that  have  not  been  too  seriously  damaged  by  the  larvae  is  said  to  result 
in  rapid  improvement. 

The  following  directions  for  the  use  of  hexachlorethane  are  quoted, 
by  permission,  from  a  circular  by  Dr.  O.  Wilford  Olsen  (Nov.  1944, 
while  he  was  associate  zoologist,  Bureau  of  Animal  Industry,  Zoologi- 
cal Division,  U.S.D.A.)  who  made  an  extensive  study  of  the  use  of  this 
chemical  at  the  Texas  Agricultural  Experiment  Station  at  Angleton, 
Texas.  (Now  at  Colo.  State  Univ.) 

"The  drug  should  be  prepared  as  an  aqueous  suspension  and  ad- 
ministered as  a  drench. 

"The  hexachlorethane  suspension  is  prepared  by  mixing  the  in- 
gredients on  the  basis  of  one  pound  of  finely  ground  hexachlorethane 
(60-mesh  size)  and  \i/2  ounces  of  bentonite  (a  finely  powdered  clay) 
with  25  ounces  or  slightly  over  \y2  pints  of  water.  The  addition  of 
about  one-quarter  teaspoonful  of  white  flour  facilitates  the  mixing  and 
improves  the  resulting  suspension.  Mixing  should  be  done  with  a  power- 
driven  apparatus  of  sufficient  speed  and  force  to  insure  thorough  distri- 
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bution  of  the  ingredients.  When  mixed  in  the  above  proportions  ap- 
proximately one  quart  of  the  suspension  is  produced. 

"A  measured  dose  of  6i/2  ounces  of  the  suspension  for  cattle  and  3 \/± 
ounces  for  calves  over  three  months  old  is  given  by  means  of  a  metal 
dose  syringe  of  4-ounce  capacity  or  greater.  Calves  under  three  months 
of  age  need  not  be  treated  because  any  flukes  they  may  harbor  would 
be  too  young  to  be  killed  by  the  treatment.1 

"When  administered  as  an  aqueous  suspension,  hexachlorethane  has 
a  wide  margin  of  safety  for  the  treatment  of  all  classes  of  range  cattle, 
with  the  exception  of  very  debilitated  ones.  Extremely  weak  animals 
should  be  treated  with  caution  since,  occasionally,  unfavorable  effects 
such  as  staggering  and  reeling,  sometimes  prostration  and  death,  may 
result  from  giving  a  full  dose. 

"One  dose  of  hexachlorethane  suspension  is  usually  sufficient  to  kill 
the  adult  flukes  in  the  bile  ducts;  young  flukes  are  somewhat  resistant 
to  the  treatment.  The  dead  flukes  pass  from  the  liver  by  way  of  the 
common  bile  duct  into  the  intestine  and  to  the  outside  with  the 
droppings. 

"In  cases  where  the  poor  or  unthrifty  condition  of  the  cattle  is  due 
to  liver  flukes,  there  is  generally  a  remarkable  improvement  in  the 
weight  and  appearance  of  animals  within  a  short  time  after  treatment 
with  hexachlorethane.  Exceptions  occur,  however,  in  instances  where 
the  damage  to  the  liver  is  so  extensive  that  the  animals  are  unable  to 
recover,  even  though  the  flukes  that  they  harbored  are  destroyed. 

"In  planning  a  program  for  controlling  liver  flukes,  the  time  of 
treatment  should  be  chosen  so  as  to  take  advantage  of  the  weakest  point 
in  the  life  cycle  of  the  fluke.  In  general  the  flukes  are  the  most  vul- 
nerable in  the  spring  and  fall,  and  it  is  probably  at  this  time  that  the 
treatment  may  be  given  most  advantageously. 

"In  the  Gulf  Coast  region,  the  season  of  snail  activity  is  during  the 
mild,  wet  winter  and  spring.  It  is  during  this  time  that  the  infective 
stages  of  the  liver  fluke  are  able  to  come  out  of  the  snails  and  get  on 
the  grass.  Treatment  of  all  the  cattle  in  the  herd  in  the  spring,  or  at 
the  beginning  of  the  dry  season,  when  the  snails  go  into  the  soil,  and 
again  in  the  late  fall  before  the  onset  of  the  wet  season,  gives  excellent 
results.  This  arrangement  takes  advantage  of  the  fact  that  many  of  the 
cysts  on  the  pasture  have  been  killed  by  the  heat  and  drought  during 
the  summer,  and  the  majority  of  the  flukes  already  in  the  liver  are 
mature  and  readily  killed  before  the  snails  become  active  again  in 
the  winter. 

"In  regions  where  cattle  are  taken  off  pastures  and  not  subjected  to 
continuous  infection  during  the  cold  winter  months,  treatment  should 
be  given  at  the  time  when  the  animals  are  removed  from  the  infested 
range  in  the  fall  and  again  in  the  spring  before  they  are  returned  to  it. 

iThe  drug  is  available  in  prepared  form  from  veterinary  supply  houses.  When 
it  is  purchased  from  such  a  source  care  should  be  observed  to  follow  the  directions 
given  by  the  manufacturer  for  administration.   (Author's  footnote.) 
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The  fall  treatment  kills  the  flukes  that  have  reached  maturity  during  the 
grazing  season  and  the  spring  treatment  destroys  those  flukes  that  were 
too  small  to  be  readily  killed  at  the  time  of  the  first  treatment.  Animals 
treated  in  this  manner  should  be  practically  free  of  parasites  when  they 
are  returned  to  the  range.  Such  a  program  not  only  kills  the  greatest 
number  of  flukes,  but  also  reduces  the  possibility  of  infection  of  more 
snails  on  the  pasture  the  next  grazing  season.  A  program  of  drenching 
cattle  twice  a  year,  however,  will  not  eradicate  liver  flukes,  but  it  will 
greatly  reduce  their  numbers  and  improve  the  health  of  the  cattle." 

The  Lancet  Fluke 

The  lancet  fluke  (Dicrocoelium  dendriticum)  is  a  recent  importation 
to  North  America  and  to  date  is  known  to  occur  only  in  Canada  and 
New  York.  It  has  been  known  to  occur  in  six  counties  in  central  New 
York  since  1941.  The  rapid  spread  of  this  newly  introduced  parasite 
should  be  cause  for  alarm,  since  in  Europe  it  has  been  found  to  be  a 
menace  to  the  livestock  industry.  It  is  a  parasite  of  many  wild  and 
domestic  animals  and  thus  could  become  rapidly  distributed  and  estab- 
lished if  the  proper  intermediate  hosts  were  available.  In  New  York 
it  has  been  found  in  the  woodchuck,  white-tailed  deer,  cattle,  sheep, 
goat,  and  horse.  Extensive  and  careful  studies  were  carried  out  at 
Cornell  University  by  Drs.  C.  R.  Mapes  and  W.  H.  Krull  on  this  para- 
site. The  reader  is  referred  to  Volumes  41  and  42  of  The  Cornell  Veteri- 
narian for  an  account  of  their  work. 

The  lancet  flukes  are  5  to  15  mm.  (3/16-9/16  inch)  in  length  and  1.5 
to  2.5  mm.  wide.  They  are  thus  much  smaller  than  the  common  liver  fluke, 
which  is  about  1.25  inches  in  length,  and  have  been  mistaken  for  the 
larval  stages  of  the  latter.  The  pathological  changes  resulting  from  in- 
fection with  this  parasite  are  confined  to  the  liver.  The  normal  cells 
are  destroyed  and  become  replaced  by  scar  tissue,  resulting  in  extensive 
cirrhosis,  and  thus  large  areas  of  the  liver  cease  to  function  normally. 
These  changes  increase  in  extent  and  severity  with  the  duration  of  the 
infection,  and  no  evidence  has  been  found  of  the  building  up  of  an 
immunity  or  resistance  which  develops  in  the  case  of  some  other  para- 
sitic infections.  Pathological  changes  of  this  nature  are  permanent  and, 
therefore,  little  improvement  in  the  condition  of  the  infected  animal 
can  be  expected.  No  drugs  have  been  found  that  are  effective  in  remov- 
ing the  parasites  up  to  the  present  time. 

Life  Cycle— The  life  cycle  of  the  lancet  fluke  differs  from  that  of 
the  common  liver  fluke  in  that  there  are  two  intermediate  hosts  instead 
of  one.  The  larvae  that  hatch  from  the  eggs  that  are  discharged  in  the 
manure  of  the  infected  cow,  sheep,  etc.,  undergo  certain  stages  of  de- 
velopment in  a  small  terrestrial  snail  (Cionella  lubrica) .  These  larvae 
then  must  enter  the  body  of  an  ant  (Formica  fused)  where  they  develop 
further  into  the  larvae  that  are  capable  of  infecting  the  final  host.  The 
final  host  (cattle,  sheep,  etc.)  then  becomes  infected  by  accidentally 
eating  the  ants  while  grazing.  The  establishment  of  the  parasite  in  a 
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new  location  is  dependent  on  its  finding  there  both  of  the  proper 
intermediate  hosts. 
Fascioloides  magna 

Another  species  of  liver  fluke  (Fascioloides  magna)  may  be  found 
in  cattle  in  locations  where  they  graze  over  the  same  areas  as  deer. 
It  seems  that  the  deer  is  the  normal  host  for  this  parasite  and,  when 
it  succeeds  in  infecting  cattle,  it  is  encapsulated  or  walled  off  and 
destroyed  in  the  liver;  therefore,  it  does  not  spread  from  cattle  to 
cattle,  but  only  the  deer  serves  as  a  source  of  infection.  There  is  a 
considerable  amount  of  damage  done  to  the  liver  by  the  larvae  of  this 
species,  and  because  of  this  they  are  of  economic  importance.  Eggs  are 
not  discharged  in  the  bile  ducts;  consequently,  infection  cannot  be 
determined  except  at  post-mortem  examination. 

COCCIDIA  AND  COCCIDIOSIS 

The  coccidia  belong  to  the  group  of  simple  one-celled  animals  called 
protozoa  and  produce  the  disease  called  coccidiosis  or  bloody  diarrhea. 
Coccidiosis  occurs  not  only  in  cattle  but  also  in  chickens,  cats,  dogs, 
pigs,  sheep,  goats,  rats,  sparrows,  etc.  There  are  many  species  of  coc- 
cidia involved  in  the  production  of  the  disease,  and  it  should  be  em- 
phasized that  species  infective  for  one  animal  are  not  infective  for 
another  with  but  very  few  exceptions.  For  example,  those  infective  for 
chickens  cannot  infect  calves,  cats,  or  dogs  but  only  have  the  ability 
to  develop  in  the  digestive  organs  of  chickens.  Therefore,  the  origin 
of  outbreaks  of  coccidiosis  in  one  kind  of  animal  should  not  be  blamed 
on  another  because  they  have  been  in  close  association.  Ten  species  of 
coccidia  are  reported  as  occurring  in  cattle  in  the  United  States.  Workers 
at  the  U.S.D.A.  Regional  Animal  Disease  Research  Laboratory  at  Au- 
burn, Alabama,  who  have  been  making  an  extensive  study  of  the  dis- 
ease have  studied  nine  of  these  species.  These  species  differ  from  each 
other  in  the  size,  shape,  and  nature  of  the  shell  of  the  oocyst  and  in 
some  other  respects  such  as  length  of  sporulation  time,  but  they  do  not  dif- 
fer in  the  main  as  to  symptoms  produced.  Three  species  have  been  found 
to  be  the  most  common  cause  of  outbreaks  of  the  disease.  It  is  not  un- 
usual to  find  coccidial  infections  in  cattle  that  do  not  show  outward 
symptoms  of  the  disease.  It  most  commonly  occurs  in  young  animals 
but  may  develop  in  yearlings  and  older  animals  as  well. 

Symptoms— The  first  noticeable  symptoms  of  coccidiosis  are  diarrhea, 
which  may  or  may  not  be  bloody,  loss  in  strength,  and  in  general  con- 
dition. Affected  animals  become  weak  and  emaciated  very  quickly  and 
may  be  unable  to  stand  or  even  hold  up  their  heads.  The  diarrhea  may 
have  more  or  less  blood  mixed  with  the  discharge,  is  usually  severe, 
and  lasts  generally  only  five  to  ten  days.  Positive  diagnosis  of  the  dis- 
ease is  made  by  a  microscopic  examination  of  the  manure  and  finding 
the  organisms.  Calves  that  survive  the  first  week  or  two  of  the  attack 
generally  live  if  other  complications,  such  as  pneumonia,  do  not  de- 
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velop.  The  loss  by  death  is  generally  not  great  even  if  the  animals  be- 
come very  sick,  but  mortality  as  high  as  50  per  cent  has  been  reported. 
The  animals  that  live  usually  regain  their  strength  in  a  surprisingly 
short  time,  though  severely  affected  ones  may  remain  out  of  good  con- 
dition for  months  and  should  be  given  the  best  possible  care  and  feed. 
Animals  in  a  weakened  condition  from  the  infection  have  their  general 
resistance  lowered  and  are  more  susceptible  to  pneumonia;  they  should 
be  given  special  protection  from  the  weather  and  should  not  be  sub- 
jected to  overcrowding  or  be  forced  back  from  their  feed  by  older  or 
stronger  individuals. 


34 


Life  Cycle— A  diagram  showing  the  stages  in  the  life  cycle  of  the 
coccidia  is  shown  in  Figure  10.  Calves  become  infected  by  having  ac- 
cess to  feed  or  water  that  has  become  contaminated  by  manure  contain- 
ing the  infective  stages  of  the  parasites.  The  intestine  is  the  region 
of  the  digestive  system  in  which  the  disease  develops.  The  infective 
stages  are  microscopic  in  size  and  enter  the  walls  of  the  intestine  and 
there  multiply  to  such  an  extent  that  the  tissues  are  ruptured,  with  the 
result  that  the  blood  vessels  are  torn  open  and  hemorrhage  follows. 
Inflammation  of  the  delicate  tissues,  a  thickening  of  the  wall,  and  the 
general  disorders  of  digestion  and  absorption  manifested  by  diarrhea 
and  emaciation  then  result.  The  organisms  known  as  oocysts  that  develop 
as  a  result  of  the  process  of  multiplication  in  the  tissues  escape  into 
the  intestine  and  are  discharged  in  the  manure.  These  oocysts  are 
round,  oval,  or  pear  shaped,  depending  upon  the  species,  and  have  a 
shell  that  protects  them  very  effectively  against  certain  unfavorable  con- 
ditions of  the  outside  world.  Their  internal  structure  consists  of  a  single 
cell.  At  this  stage  they  are  not  infective.  By  a  series  of  internal  divisions 
the  single  cell  of  the  oocyst  produces  eight  tiny  cells  or  spores  inside 
the  original  shell.  This  process  is  called  sporulation,  and  the  oocyst  is 
said  to  be  sporulated  and  is  now  infective.  If  enough  of  these  gain 
access  to  the  digestive  system  of  a  calf,  they  may  cause  coccidiosis. 

Prevention— The  time  required  for  sporulation  to  take  place  varies 
from  two  to  five  days  or  more,  depending  on  the  species  and  environ- 
mental conditions.  It  is  during  this  time  that  sanitary  measures  aimed  at 
controlling  the  spread  of  the  disease  must  be  undertaken.  When  an  out- 
break of  the  disease  occurs,  the  quarters  should  be  thoroughly  cleaned 
of  all  old  manure  and  bedding  and,  if  possible,  cleaned  every  day  or  at 
least  every  other  day  for  the  next  week  or  more  to  remove  the  oocysts 
that  are  passed  by  the  affected  animals  before  they  have  time  to  sporulate 
and  become  infective.  Too  much  emphasis  cannot  be  placed  on  immedi- 
ate, thorough,  and  regular  cleaning  in  the  prevention  of  further  out- 
breaks. In  case  the  calves  have  had  access  to  pasture  or  a  lot,  it  would 
be  well  to  confine  the  affected  calves  so  that  all  the  manure  can  be 
collected  and  disposed  of  to  prevent  further  contamination  of  feed  or 
pasture. 

Dryness  is  another  factor  that  is  important  in  preventing  the  spread 
of  coccidiosis.  The  oocysts  do  not  live  very  long  if  they  become  dried 
out.  If  bedding  has  been  used,  it  possibly  would  be  better  not  to  put 
in  bedding  after  cleaning  if  an  outbreak  occurs,  since  bedding  tends  to 
hold  moisture.  Water  should  not  be  used  in  cleaning  if  the  floors  are 
not  concrete  or  board  or  other  material  that  will  dry  quickly.  Moisture 
is  a  very  favorable  factor  in  the  development  of  outbreaks  of  coccidiosis 
in  cattle  and  chickens  as  well  as  in  other  animals. 

It  is  of  prime  importance  to  prevent  contamination  of  all  feed  and 
water  with  the  infective  stages,  which  are  in  manure.  Hayracks  should 
be  so  constructed  that  hay  is  not  pulled  out  and  trampled  underfoot 
where  portions  may  be  picked  up  and  eaten.  Feed  and  water  containers 
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should  be  constructed  and  placed  so  that  manure  does  not  get  into  them. 

While  enormous  numbers  of  oocysts  are  produced  during  the  first  few 
days  of  the  attack,  the  number  rapidly  decreases  and  by  the  end  of  a 
week  only  a  small  percentage  of  the  original  quantity  is  given  off. 
Consequently,  daily  cleaning  can  be  dispensed  with  after  six  or  eight 
days,  but  at  least  weekly  cleaning  should  be  religiously  carried  out  for 
two  or  three  months,  since  some  oocysts  are  discharged  for  a  long  period 
and  may  again  build  up  to  dangerous  proportions. 

The  use  of  antiseptics  and  disinfectants  has  so  far  proved  of  little 
value  in  the  destruction  of  the  oocysts  because  the  shell  prevents  the 
penetration  of  these  substances  into  the  enclosed  living  cell.  Lime 
scattered  on  the  floor  after  cleaning  has  a  certain  amount  of  value  in 
that  lime  absorbs  moisture  and  in  this  way  aids  in  drying  out  the 
quarters,  but  it  cannot  be  depended  upon  to  destroy  the  oocysts  in  any 
other  way. 

Effective  prevention  of  outbreaks  by  the  use  of  drugs  has  so  far  not 
given  promise  of  value.  In  experimentally  infected  calves  sulfaquanadine 
has  been  of  some  value  in  preventing  coccidiosis.  However,  because  of 
the  difficulty  in  anticipating  an  outbreak  of  the  disease,  it  should  not  be 
used  as  a  substitute  for  sanitation. 

Too  much  stress  cannot  be  placed  upon  sanitation  and  management 
practices  in  preventing  coccidiosis.  Where  the  group  of  animals  is  large 
enough,  the  practice  of  separating  the  calves  by  age  groups  and  having  a 
series  of  pens  into  which  each  group  is  moved  in  succession  has  been  found 
effective  in  preventing  not  only  coccidiosis  but  parasitic  infections  as 
well.  By  this  method  the  younger  animals  are  not  subjected  to  infection 
in  the  areas  that  may  have  become  contaminated  by  older  animals 
through  constant  association  in  a  common  group.  A  regular  and  effective 
system  of  cleaning  all  quarters  of  all  groups  is,  of  course,  a  necessary 
part  of  the  program.  The  expense  of  acquiring  equipment  and  the 
time  required  to  carry  out  an  effective  sanitation  and  management  pro- 
gram will  be  offset  in  a  short  time  by  increased  gains  in  weight  and  pre- 
vention of  losses  from  death  not  only  from  coccidiosis  but  from  worm 
parasite  infections,  white  scours,  and  pneumonia.  In  the  end  this  will 
result  in  greater  profits  than  will  depending  upon  the  use  of  drugs  or 
expecting  the  veterinarian  to  bring  about  a  cure  after  the  animal  has 
become  sick.  When  animals  are  found  to  have  developed  the  disease, 
it  is  advisable  to  isolate  the  sick  individuals  and  give  them  special  feed 
and  shelter  in  order  to  prevent  them  from  being  crowded  away  from 
the  feed  and  disturbed  by  the  stronger  individuals.  This  also  tends  to 
prevent  the  spread  of  the  infection  to  other  individuals. 

Treatment— Up  to  the  present  time  there  is  no  known  effective  treat- 
ment for  coccidiosis  in  cattle.  It  should  be  remembered  that  the  time  of 
serious  symptoms  of  the  disease  is  so  short  that  any  treatment  or  any- 
thing  that  is  done  seems  to  do  a  lot  of  good,  and  as  a  consequence  many 
preparations  of  no  value  have  been  recommended  and  sold  for  use 
during  outbreaks  in  various  domestic  animals.  It  was  not  until  the 
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studies  of  the  stages  of  the  life  cycle  illustrated  in  Figure  10  and  the 
careful  observation  of  the  course  of  the  disease  that  these  treatments 
were  found  to  be  of  no  value  insofar  as  that  particular  attack  of  the 
disease  is  concerned.  This  is  because  the  infective  stages  of  the  organisms 
that  gain  entrance  to  the  digestive  tract  of  the  calf  develop  at  the 
same  rate  and  are  ready  to  emerge  from  the  wall  of  the  intestine  at  ap- 
proximately the  same  time.  There  is  then  no  recurrence  of  attacks 
because  the  oocysts  pass  out  in  the  manure  and  must  sporulate  outside 
and  then  gain  entrance  to  the  calf's  digestive  system  in  order  to  pro- 
duce a  new  attack  of  the  disease.  This  is  in  contrast  to  such  diseases  as 
malaria,  where  there  is  a  recurrence  of  fever  and  symptoms  as  a  result 
of  development  of  the  malaria  parasite  within  the  blood  of  the  in- 
fected person. 

JOHNE'S  DISEASE 

A  brief  discussion  of  Johne's  disease  is  included  in  this  bulletin  be- 
cause of  the  similarity  between  its  symptoms  and  those  of  parasitism. 
Johne's  disease  is  caused  by  a  bacterium  (not  by  an  animal  parasite) 
which  is  similar  to  the  organism  causing  tuberculosis  and  is  named  after 
one  of  the  early  students  of  the  disease.  These  germs  attack  the  wall 
of  the  large  intestine  where  they  multiply  rather  slowly.  Thus  it  re- 
quires months  or  even  years  for  the  infection  to  reach  sufficient  propor- 
tions to  cause  serious  symptoms.  Consequently,  symptoms  of  the  dis- 
ease are  not  usually  observed  in  animals  under  two  years  of  age  (al- 
though positive  diagnosis  has  been  made  in  animals  under  six  months) , 
while  symptoms  of  parasitism  very  commonly  develop  in  animals  under 


FIGURE  11. -Cow  infected  with  Johne's  disease. 
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one  year  of  age.  There  is  also  a  difference  to  be  found  in  the  intestinal 
wall  in  some  cases.  The  wall  of  the  large  intestine  of  some  animals  in- 
fected with  the  organism  causing  Johne's  disease  is  noticeably  thickened, 
raised  into  folds,  and  less  elastic  than  that  of  animals  dead  from  para- 
sitism and  coccidiosis.  There  is  much  similarity  in  the  symptoms  of  the 
two  diseases.  Both  show  emaciation,  general  weakness,  diarrhea,  and 
sometimes  a  swelling  under  the  jaw  and  a  watery  thickening  or  oedema 
of  the  mesentery  supporting  the  digestive  organs.  Figure  11  shows  a 
picture  of  a  cow  with  Johne's  disease  in  the  advanced  stages.  There 
is  no  treatment  for  this  disease,  and  death  is  invariably  the  result  in 
animals  showing  severe  symptoms. 

Johne's  disease  can  be  diagnosed  by  the  Johnin  test.  This  should  be 
carried  out  only  by  an  experienced  veterinarian,  and  the  Johnin  devel- 
oped by  the  U.S.D.A.  preferably  should  be  used  in  the  test. 

IMMUNITY  TO  PARASITIC  INFECTIONS 

Immunity  to  parasitic  infections  has  been  found  by  a  number  of 
investigators  to  develop  as  a  result  of  infection  with  parasites.  This  is 
evidenced  first  by  a  sharp  decrease  in  the  number  of  eggs  discharged  in 
the  feces  and  by  a  resistance  to  reinfection.  In  cattle,  immunity  has  been 
observed  to  develop  to  the  large  stomach  worm,  hook  worm,  nodular 
worm,  Strongyloides  papillosus,  Cooperia  punctata,  Trichostrongylus 
axei,  and  the  lungworm.  Sheep  develop  an  immunity  to  Cooperia  curticei 
and  lungworm.  Dogs  become  immune  to  the  hookworm  (Ancylostoma 
caninum)  and  cats  to  Toxocara  cati.  It  seems  highly  possible  that  the 
development  of  immunity  plays  an  important  part  in  making  it  pos- 
sible to  keep  older  animals  under  conditions  and  on  premises  heavily 
contaminated  with  parasitic  larvae. 

The  beginning  of  immunity  is  indicated  by  a  sudden  decrease  in 
the  number  of  eggs  discharged  in  the  manure  and  its  continuation  by 
the  fact  that  when  the  animals  are  reinoculated  the  larvae  are  not  al- 
lowed to  develop  into  adults  and  no  symptoms  of  infection  develop. 
Some  of  these  animals  have  been  repeatedly  reinoculated  and  some 
placed  in  a  heavily  contaminated  pasture  where  nonresistant  animals 
developed  severe  infections  and  died.  Under  suitable  conditions  of  man- 
agement this  resistance  probably  lasts  for  a  long  time.  In  our  experi- 
ments at  L.S.U.  three  animals  have  remained  resistant  to  reinfection 
with  Cooperia  punctata  for  two  years.  Some  of  the  animals  remained  in 
the  above  mentioned  pasture  3  and  4  years  and  still  remained  resistant. 

Observations  to  date  indicate  that  immunity  to  certain  cattle  para- 
sites is  species  specific.  Animals  demonstrated  to  be  resistant  to  Cooperia 
punctata  have  been  infected  with  the  nodular  worm  and  Trichostrongy- 
lus axei  under  experimental  conditions.  Likewise  animals  immune  to 
the  nodular  worm  have  been  infected  with  Trichostrongylus  axei.  The 
same  appears  to  be  true  on  pasture,  since  two  animals  resistant  to 
Cooperia  punctata  died  from  nodular  worm  infection  when  placed  in 
a  pasture  known  to  be  contaminated  with  the  nodular  worm. 
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It  is  most  important  to  remember  that  immunity,  as  it  applies  to 
any  specific  disease-producing  agent,  is  a  matter  of  degree-sometimes 
high,  sometimes  low.  A  great  many  factors  known  and  unknown  account 
for  this. 

Under  farm  conditions  it  is  usually  difficult  to  determine  the  exact 
cause  of  the  poor  condition  or  death  of  animals  because  of  the  many- 
factors  that  may  have  entered  into  the  situation.  These  may  include 
lack  of  feed,  poor  quality  of  feed,  vitamin  deficiency,  and  unsanitary 
management  practices  that  result  in  bacterial  and/or  virus  as  well  as 
parasitic  infections.  It  is  equally  difficult  to  determine  the  role  that 
the  various  species  of  parasites  have  had  in  bringing  about  the  observed 
conditions.  It  is  impossible  also  to  determine  the  part  immunity  has 
had  in  determining  the  numbers  of  the  various  species  found  at  post- 
mortem examinations  and  the  numbers  of  eggs  found  in  the  feces,  be- 
cause information  as  to  the  exact  extent  and  degree  of  parasitic  infec- 
tion preceding  the  time  of  observation  is  lacking. 

THE  IMPORTANCE  OF  DIAGNOSIS 

The  correct  diagnosis  of  any  disease  condition  is  of  prime  impor- 
tance. To  date  we  have  no  definite  diagnostic  procedure  for  the  de- 
tection of  parasitism  such  as  is  available  to  the  veterinarian  for  tu- 
berculosis, Bang's  disease,  etc.  However,  an  examination  of  the  manure 
by  an  experienced  technician  trained  in  the  identification  of  the  eggs 
of  the  worms  belonging  to  the  various  species  is  of  importance.  It  will 
reveal  the  species  present  and  degree  of  infection  to  some  extent  in  cer- 
tain animals  and  in  the  group  as  a  whole. 

The  common  practice  of  considering  that  animals  in  poor  condition 
are  heavily  infected  with  parasites  without  an  examination  of  the 
manure  results  in  much  labor  and  unnecessary  use  of  drugs  in  treat- 
ment, since  very  often  such  animals  have  relatively  few  parasite  eggs  or 
the  species  present  are  those  not  affected  by  anthelmintics.  Since  the 
efficiency  of  most  drugs  on  the  various  species  is  known  as  the  result) 
of  critical  tests,  the  expense  and  labor  of  treatment  can  be  saved  b$ 
knowing  if  the  species  present  will  be  effectively  removed.  The  presence 
or  absence  of  coccidia  will  also  be  revealed  by  such  an  examination.  It 
may  also  be  possible  to  apply  some  of  the  facts  of  the  life  cycle  of 
the  particular  parasites  in  planning  the  control  measures. 

Of  equal  importance  is  the  consideration  of  management  practices  in 
the  diagnosis  of  parasitism.  It  is  sometimes  said  that  parasites  become 
worse  in  the  fall" and  with  the  coming  of  winter.  At  this  time  of  year 
pastures  become  poorer  and  even  disappear  as  sources  of  feed.  Often 
hay  is  of  poor  quality  and  a  good  grain  concentrate  is  expensive.  As  a 
result  the  owner  often  trys  to  get  by  with  the  feed  at  hand  with  the 
result  that  the  animals  lose  flesh  and  get  in  poor  condition.  Inadequate 
feed  troughs  and  hay  racks  also  influence  the  amount  of  feed  and  hay 
obtained  by  timid  or  weakened  animals.  Good  feed  in  adequate  amount 
is  the  best  treatment  of  "parasitism"  in  many  instances. 
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Post-mortem  examinations  are  often  inconclusive  because  of  the 
manner  in  which  they  are  carried  out.  A  small  amount  of  material 
taken  from  the  lining  of  the  fourth  stomach  or  intestine  for  microscopic 
examination  can  be  taken  from  an  area  which  has  only  a  few  parasites 
or  from  the  only  area  which  has  a  large  number.  The  recovery  of  the 
small  species  is  a  long  and  tedious  process  that  is  usually  not  carried 
out. 

The  exact  role  which  the  various  species  play  as  adults  in  producing 
the  unthrifty  condition  is  not  well  understood.  Only  two  have  been 
definitely  incriminated  as  causing  the  loss  of  blood  from  the  tissues. 
What  food  constituents  of  the  host  are  used  by  parasites  and  how 
they  obtain  them  is  unknown.  The  evidence  against  the  adults,  there- 
fore, is  largely  circumstantial.  It  has  been  shown,  however,  that  the 
larvae  produce  very  severe  inflammation  and  damage  to  the  stomach  and 
intestinal  walls,  and  open  the  way  for  bacteria  to  enter  the  tissues.  This 
damage  has  to  be  slowly  repaired  by  nature;  hence  the  animal  remains 
in  poor  condition  often  for  months  even  with  good  care. 

As  a  result  of  the  above  observations  a  most  important  consideration, 
after  a  definite  diagnosis  of  parasitism  has  been  made,  is  the  preven- 
tion of  the  spread  of  the  infection  to  other  susceptible  animals.  Treat- 
ment may  be  carried  out  if  it  is  indicated  and  good  feed  and  shelter 
provided  for  the  sick  animals.  Prevention  of  infection  through  manage- 
ment is  a  more  important  consideration  than  the  dependence  on  drugs 
to  prevent  further  losses. 

PREVENTION 

Management  Practices 

The  prevention  of  losses  from  parasitic  infections  is  distinctly  a  prob- 
lem of  management  based  on  the  known  facts  of  the  life  cycle  of  the 
species  involved.  The  stages  of  development  in  the  life  cycle  may  be 
compared  to  the  links  of  a  chain;  and  a  chain,  of  course,  is  no  stronger 
than  its  weakest  link.  When  the  owner  has  the  basic  information  con- 
cerning the  life  cycle  he  may  be  able  to  adapt  some  of  the  details  of 
his  scheme  of  management  so  that  this  chain  of  stages  may  be  broken 
and  severe  infections  prevented.  All  dairymen  and  cattle  owners  will 
not  be  able  to  put  into  operation  any  one  complete  plan  of  management, 
because  of  the  expense  involved  or  peculiarities  of  individual  farms. 
However,  some  procedures  can  ordinarily  be  put  into  operation  that 
will  reduce  the  parasite  burden  and  prevent  losses. 

There  are  three  factors  that  are  of  basic  importance  in  influencing 
the  vitality  and  length  of  life  of  the  eggs  and  larvae  of  internal  para- 
sites and  the  encysted  stages  of  coccidia.  These  are  temperature,  mois- 
ture, and  time. 

Of  these,  temperature  is  the  one  over  which  we  have  the  least  con- 
trol, but  it  is  nevertheless  very  important  for  the  successful  development 
of  the  larval  stages.  In  the  states  bordering  the  Gulf  of  Mexico  the  larvae 
have  very  favorable  if  not  ideal  temperatures  for  development  during 
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most  of  the  year.  The  hot  periods  in  summer  combined  with  less  rain- 
fall during  some  of  the  months  no  doubt  cause  the  death  of  large  num- 
bers of  larvae.  This,  however,  cannot  be  relied  upon  to  bring  about 
effective  control,  because  of  the  shortness  of  the  periods  of  drought 
and  the  carry-over  of  adult  parasites  in  already  infected  animals.  Neither 
does  the  temperature  go  low  enough  during  the  winter  months  to 
cause  the  death  of  any  considerable  number  of  eggs  or  larvae.  Realiza- 
tion of  the  small  part  temperature  plays  in  the  control  of  parasites  in 
the  Southern  states  serves  to  emphasize  the  importance  of  undertaking 
other  measures. 

Moisture  is  an  essential  factor  in  the  life  of  parasitic  eggs  and  larvae 
and  encysted  stages  of  coccidia  and  can  be  controlled  in  the  selection 
of  well-drained  pastures  and  by  modifying  poor  drainage  of  existing 
pastures  and  lots  occupied  by  calves  and  young  stock.  Barns  and  shel- 
ters also  should  be  constructed  so  that  the  floors  are  as  dry  as  possible. 

Time  is  a  factor  in  the  life  of  parasites  because  the  eggs  and  larvae 
are  able  to  withstand  the  various  natural  conditions  of  the  environment 
for  a  limited  time  only.  Each  of  the  various  stages  of  the  life  cycle  also 
requires  definite  periods  of  time.  Therefore,  it  is  sometimes  possible 
to  modify  management  so  as  to  prevent  or  reduce  infection. 

We  may  now  consider  the  application  of  the  above  factors  to  manage- 
ment practices. 

Drainage— From  the  standpoint  of  parasite  control,  drainage  should 
be  of  first  consideration  in  the  location  of  lots  and  pastures,  especially 
those  to  be  occupied  by  calves  and  young  stock,  since  they  are  more 
susceptible  than  adult  animals.  Where  natural  drainage  is  not  satis- 
factory, ditches  should  be  dug  to  remove  the  excess  rainfall  quickly.  It 
is  not  desirable  to  have  water  from  pastures  or  lots  occupied  by  older 
animals  drain  into  or  across  calf  pastures  or  lots,  since  eggs  and  larvae 
may  be  washed  from  one  to  the  other.  Barn  and  shelter  floors  should  be 
constructed  so  that  they  are  kept  dry.  Cement  and  board  floors  are  the 
most  desirable  and  dirt,  the  least.  The  ground  about  the  entrances 
should  be  well  drained,  but  if  it  is  not,  a  plank  or  cement  entrance 
platform  should  be  constructed. 

Ponds  are  undesirable  as  sources  of  drinking  water,  because  of  the 
continuous  presence  of  a  margin  of  mud  through  which  the  animals 
must  wade  to  drink.  Manure  is  deposited  in  this  mud  and  the  larvae 
have  favorable  conditions  for  development  and  for  gaining  entrance  to 
the  digestive  organs  of  animals  feeding  on  the  grass  growing  about  the 
margin.  The  species  that  penetrate  the  skin  also  have  favorable  condi- 
tions for  development  and  an  opportunity  to  come  in  contact  with  the 
skin.  Where  ponds  are  utilized  as  sources  of  drinking  water,  it  is  very 
desirable  to  fence  them  and  pipe  the  water  over  the  side  into  a  trousrh. 
A  float  valve  should  be  put  on  the  pipe  to  prevent  overflow  and  the 
development  of  a  mudhole  about  the  trough,  otherwise  the  purpose  of 
the  trough  will  be  defeated. 

Time— Time  can  be  relied  upon  to  destroy  eggs,  larvae,  and  coccidia 
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and  can  be  utilized  in  pasture  rotation,  barn  sanitation,  lot  and  shade 
sanitation,  etc.  Knowing  how  long  it  takes  for  the  infective  stages  of 
the  larvae  to  develop  makes  it  possible  at  times  to  eliminate  the  source 
of  infection  by  cleaning  at  the  proper  time.  Barn,  lot,  and  shade  sani- 
tation have  not  received  the  emphasis  they  deserve  in  the  past,  but 
since  we  know  now  that  infection  with  certain  species  occurs  through 
the  skin,  attention  should  be  directed  to  this  phase  of  control. 

Barn  sanitation  involves  cleaning  the  barn  at  regular  intervals,  pre- 
ferably once  a  week,  in  order  to  prevent  the  accumulation  of  developing 
larvae.  Where  animals  are  showing  symptoms  of  parasitism,  weekly 
cleaning  should  be  carried  out  in  order  to  prevent  the  infection  from 
reaching  greater  proportions.  Weekly  cleaning  is  important,  because, 
as  pointed  out  in  the  discussion  of  the  various  species  and  in  the  life 
cycle  diagrams,  the  larvae  hatch  and  develop  to  the  infective  stage  in 
about  a  week  or  a  little  less.  Thus  by  weekly  cleaning,  the  eggs  and 
the  larvae  are  removed  before  they  reach  the  infective  stage.  Care  should 
be  taken  to  remove  all  the  manure  from  the  corners.  Water  should  not 
be  used  unless  the  floor  is  constructed  so  that  it  will  drain  and  dry 
quickly. 

Bedding  is  desirable  but  it  is  always  necessary  to  keep  in  mind  the 
conditions  under  which  it  is  used.  If  cleaning  is  not  carried  out  regu- 
larly and  thoroughly,  bedding  tends  to  hold  moisture  and  otherwise 
protect  the  eggs  and  developing  larvae.  In  this  connection  it  is  well  to 
consider  possibilities  of  introducing  parasitic  larvae  and  coccidia  from 
outside  sources.  If  calves  are  confined  to  stalls,  larvae  may  be  introduced 
on  the  shoes  or  boots  of  the  attendant  if  it  is  necessary  to  enter  the 
stall  to  feed  the  animals.  If  the  calves  have  access  to  a  yard  or  pen 
in  which  a  mild  infection  exists,  they  will  infect  the  bedding  by  carry- 
ing it  on  their  feet.  If  hay  is  used  for  bedding  it  should  be  cut  from 
land  that  has  not  been  grazed,  because  in  recent  experiments  it  has 
been  shown  that  the  larvae  of  some  species  remain  infective  at  least 
a  year  on  hay. 

Isolation  of  calves  in  separate  stalls  is  the  most  desirable  method 
to  follow  in  controlling  all  diseases.  By  this  method  infection  does  not 
spread  so  rapidly  from  individual  to  individual  and  thus  is  not  so  likely 
to  reach  serious  proportions.  Another  method  used  extensively  in  the 
tropics  and  recommended  for  control  of  coccidiosis  by  workers  at  the 
Regional  Animal  Disease  Research  Laboratory  at  Auburn,  Ala.,  is 
segregation  by  age  groups.  Animals  are  separated  according  to  age 
and  never  allowed  to  mingle  with  the  individuals  of  the  older  or  young- 
er groups.  The  following  groups  are  suggested:  (1)  under  3  weeks,  (2) 
3-6  weeks,  (3)  6  weeks  to  3  months,  and  (4)  animals  over  3  months.  In 
this  system  when  the  oldest  calves  reach  maximum  age  for  that  group, 
each  group  is  moved  to  the  quarters  of  the  next  highest  age  group, 
which  leaves  the  quarters  of  the  youngest  group  empty  to  accommodate 
the  animals  to  be  born  during  the  next  three  weeks.  The  advantage 
of  this  system  is  that  the  younger  animals,  which  are  more  susceptible 
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to  parasite  damage,  are  not  exposed  to  the  heavier  infections  of  older 
animals  in  which  there  has  been  more  time  for  large  numbers  of  para- 
sites to  build  up.  Another  advantage  is  that  if  an  infection  gets  estab- 
lished in  one  group,  the  animals  of  the  others  are  not  exposed.  It 
should  be  kept  in  mind,  however,  that  utilization  of  a  segregation  plan 
does  not  eliminate  the  necessity  of  a  system  of  thorough  cleaning  at 
regular  intervals  in  order  to  remove  any  organisms  that  may  be  in 
the  quarters.  One  of  the  cleaning  times  should,  of  course,  fall  on  the 
date  when  the  calves  are  changed  into  the  quarters  of  the  next  higher 
age  group. 

Another  method  recommended  by  the  Regional  Animal  Disease 
Research  Laboratory  at  Auburn,  Ala.,  is  the  use  of  portable  pens.  These 
are  in  use  at  the  laboratory  for  raising  animals  for  their  experiments, 
and  by  many  dairymen  over  the  states  of  Alabama,  Georgia,  and  Missis- 
sippi. The  pens  are  made  about  four  feet  by  eight  feet  out  of  light  ma- 
terial, usually  a  wooden  frame  covered  with  woven  fence  wire.  One  end 
is  closed  in  on  the  sides  and  top  to  protect  the  calf  from  bad  weather. 
The  pens  are  set  at  first  preferably  on  the  low  side  of  sloping  ground 
and  moved  up  the  slope  to  clean  ground  once  a  week.  By  the  selection 
of  sloping  ground,  any  infection  which  may  have  gotten  a  start  cannot 
be  washed  onto  the  areas  to  be  used  at  later  dates.  Even  though  the 
pens  are  quite  open  and  the  animals  are  exposed  to  the  weather,  it  is 
claimed  that  pneumonia  and  other  diseases  are  practically  eliminated 
because  of  the  lack  of  accumulation  of  the  disease-producing  organisms 
as  compared  with  tightly  closed  quarters  of  barns  and  sheds.  Detailed 
information  as  to  construction  and  use  of  these  pens  can  be  secured  by 
writing  to  the  Animal  Disease  Research  Laboratory  at  Auburn,  Ala. 

Pasture  Management— Since  infection  with  most  species  takes  place 
readily  by  mouth,  the  pasture  must  be  given  serious  consideration  in 
the  problems  of  control.  The  problems  are  also  likely  to  increase  when 
pasture  improvement  is  undertaken,  for  with  improvement  comes 
greater  and  better  grass  production  which  will  feed  more  animals,  and 
concentrating  the  cattle  population  always  increases  the  probability  of 
a  parasite  problem.  One  answer  is  pasture  rotation,  especially  for  young 
animals.  This  may  be  carried  out  by  plowing  under  the  infected  topsoil 
and  grass  and  planting  another  crop  for  one  or  two  years  before  reseed- 
ing  and  using  for  grazing  again.  Rotation  assumes  that  other  ground  is 
available  in  a  suitable  location  for  pasture,  but  if  such  is  not  the  case, 
the  pasture  may  be  plowed  in  the  fall  and  planted  to  oats,  winter 
grass,  or  some  crop  that  can  be  quickly  utilized  for  grazing.  This  turns* 
under  the  infected  topsoil  and  grass  to  a  large  extent,  and  fresh,  uncon- 
taminated  grazing  plants  are  quickly  made  available.  This  plan  is 
especially  applicable  if  the  original  sod  is  Bermuda,  which  will  quickly 
resod  the  following  season. 

Mowing  pastures  also  probably  helps  to  some  extent  in  controlling 
parasites,  since  the  taller  growth  is  cut  and  animals  feed  on  the  newer 
growth,  which  has  had  less  time  to  become  contaminated  with  larvae. 
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Harrowing  or  dragging  contaminated  pastures  possibly  aids  also  in 
the  destruction  of  larvae  in  that  piles  of  manure  are  scattered  and  dry 
faster  and  thus  less  protection  is  offered  to  the  developing  larvae. 
Mowing  and  harrowing,  however,  has  the  disadvantage  of  scattering  the 
manure  and,  at  the  same  time,  the  eggs  and  infective  larvae,  thus  making 
them  more  available  for  infection.  Cattle  manure  from  the  barn  should 
not  be  scattered  on  the  pasture  grazed  by  young  stock  because  of  the 
danger  of  introducing  eggs  and  larvae  and  thus  increasing  the  infection 
or  adding  species  not  already  there. 

It  should  be  pointed  out  again  that  pasture  sanitation  alone  cannot 
be  relied  upon  to  control  parasites;  the  barns  and  shade  are  equally  im- 
portant. In  some  instances  heavy  infections  develop  in  animals  which 
are  too  young  to  have  eaten  large  quantities  of  grass  or  hay  and  which 
receive  their  feed  mostly  in  the  form  of  milk  and  concentrates.  In  ad- 
dition to  barns  the  other  places  where  calves  lie  down  should  receive 
attention  because  of  the  skin-penetrating  species  and  because  calves 
are  constantly  licking  their  coat  and  may  in  this  manner  acquire  larvae 
that  have  gotten  on  the  hair.  Where  calves  are  known  to  be  infected, 
it  would  be  advisable  to  remove  the  accumulations  of  manure  from  the 
shade  areas  at  four-  or  five-day  intervals. 

Removing  the  adult  worms  by  an  effective  anthelmintic  reduces  the 
number  of  eggs  deposited  in  the  manure  and  thus  reduces  the  number 
of  larvae  which  may  be  picked  up  by  the  animals  on  pasture.  Treatment 
should  be  carried  out  a  week  or  so  before  animals  are  transferred  to  a 
clean  pasture,  in  order  to  avoid  its  immediate  contamination.  In  other 
instances  where  animals  are  being  transferred  to  clean  quarters,  pastures, 
or  lots  recently  plowed,  the  transfer  should  be  made  after  treatment  in 
order  to  reduce  contamination  of  the  clean  ground. 

Low  Level  Feeding  of  Phenothiazine  as  a  Means  of  Prevention 

Controlled  experiments  carried  out  at  the  Agricultural  Experiment 
Station,  Louisiana  State  University,  show  that  the  continuous  feeding 
of  small  amounts  of  phenothiazine  should  be  extremely  useful  in  pre- 
venting the  buildup  of  infections  and  in  the  reduction  of  high  infec- 
tions on  badly  contaminated  premises.  Low  level  feeding  exerts  its  effects 
in  one  of  two  ways.  In  the  case  of  the  large  stomach  worm  and  the  nod- 
ular worm  the  drug  somehow  injures  the  female  worm  and  egg  pro- 
duction is  stopped.  However,  in  case  of  the  hookworm,  C.  punctata  and 
T.  axei,  there  is  no  interference  with  egg  production  but  the  eggs  do 
not  produce  infective  larvae.  For  maximum  effect,  the  animal  must  get 
continuously  at  least  grams  of  the  drug  every  day.  Since  the  drug 
stops  the  supply  of  infective  larvae  of  the  above  very  common  parasites 
of  cattle,  reinfection  is  reduced  and  the  younger  animals  are  protected 
from  infection.  Continuous  feeding  of  the  drug  until  the  existing  supply 
of  larvae  has  been  eliminated  from  the  premises  is  therefore  necessary. 
Experiments  have  shown  that  phenothiazine  fed  in  this  manner  has  no 
effect  on  infective  larvae  after  they  get  into  the  animal.  Calves  fed  the 
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drug  before  and  for  several  days  following  inoculation  readily  become 
infected. 

No  evidence  has  been  found  to  indicate  that  there  is  any  beneficial 
effect  on  the  animals  already  infected  or  that  an  outbreak  of  acute 
symptoms  will  be  stopped  as  a  result  of  low  level  feeding  of  phenothia- 
zine.  It  should  be  kept  in  mind  that  acute  infections  "run  their  course" 
as  explained  in  the  introduction  to  this  bulletin.  It  is  believed  that 
weight  gains  and  general  improvement  in  condition  of  the  animals 
are  results  of  the  improvement  in  digestion  following  the  recovery  from 
damage  done  by  the  larval  stages.  The  benefits  to  be  expected  from 
low  level  feeding  of  phenothiazine  are  in  the  protection  of  the  next  gen- 
eration of  calves  by  the  elimination  of  infective  larvae  about  the  pas- 
tures, lots,  and  barns.  Likewise,  there  is  a  reduction  of  reinfection. 
Sources  of  infection  from  the  outside,  such  as  introduction  of  infected 
animals  into  the  herd  by  purchase,  and  contaminated  feed,  especially 
hay  cut  from  pastures  grazed  by  infected  animals,  must  be  avoided. 

In  feeding  the  drug  the  owner  must  determine  the  number  of 
pounds  of  grain  mixture  he  is  feeding  per  day  to  each  calf  and  add  \i/2 
grams  of  phenothiazine  to  this  amount.  Since  a  pound  contains  453 
grams,  one  pound  of  the  drug  would  last  one  calf  300  days,  or  about 
10  months.  If  10  calves  are  being  fed,  one  pound  should  be  sufficient 
for  those  10  calves  for  30  days.  If  the  animals  are  of  such  an  age  that 
they  are  being  fed  five  pounds  of  grain  a  day,  50  pounds  of  feed  would 
be  consumed  per  day  and  1,500  pounds  in  30  days;  so  U/2  pounds  of 
phenothiazine  should  be  added  to  one  month's  supply  of  grain.  In 
this  manner  the  owner  can  determine  the  amount  necessary  to  add  to 
the  feed  in  order  to  obtain  the  expected  results.  The  above  figures  are 
on  the  basis  of  the  avoirdupois  pound  of  16  ounces  and  not  the  apothe- 
caries' pound  of  12  ounces. 

The  following  table  will  be  of  assistance  in  making  up  the  feed 
mixtures: 

Lbs.  Pheno.  Lbs.  Pheno.  Ozs.  Pheno. 

No.  lbs  feed  per  100  lbs.  per  1,000  lbs.  per  100  lbs. 

per  day  feed  feed  feed 

2  0.165  1.6  2.64 

3  0.111  1.1  176 

4  0.083  0.83  1.33 

5  0.066  0.66  1.06 
Ordinarily  it  will  be  more  convenient  to  have  the  phenothiazine 

weighed  out  in  the  proper  amount  at  the  time  of  purchase. 

As  its  action  is  to  prevent  the  development  of  infective  larvae,  it 
should  be  pointed  out  that  continuous  feeding  of  the  drug  is  necessary 
since  it  is  effective  in  protecting  animals  against  the  hookworm,  Cooperia 
punctata,  and  Trichostrongylus  axei  only  while  it  is  being  fed. 
Although  egg  production  of  the  nodular  worm  is  stopped,  continuous 
feeding  is  necessary  because  eggs  reappear  one  to  three  months  after 
feeding  is  discontinued.  Continuous  feeding  should  be  carried  out  for 
at  least  2  or  3  years  in  order  to  stop  the  contamination  of  the  premises 
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and  allow  time  for  the  larvae  already  on  the  premises  to  die  out.  Our 
experiments  indicate  that  the  cost  of  accurately  carrying  out  this  method 
of  feeding  the  drug  will  be  small  when  compared  to  the  losses  should  a 
future  outbreak  of  parasitism  occur.  These  observations  indicate  the  im- 
portance of  routine  low  level  feeding  as  an  integral  part  of  the  total  man- 
agement program  where  conditions  are  favorable  for  the  development 
of  parasitism. 

TREATMENT 

Treatments  of  various  sorts  have  long  been  recommended  for  the 
removal  of  the  adult  parasites  of  domestic  animals  and  man.  Anthel- 
mintics, which  are  drugs  used  for  removal  of  parasites,  are  selective  to 
a  considerable  degree  in  their  action  on  different  parasites;  therefore, 
information  as  to  the  species  with  which  animals  are  infected  is  useful 
in  the  choice  of  the  drug  to  be  used.  The  use  of  these  drugs  or  chemicals 
is  based  upon  the  principle  that  they  are  more  toxic  or  poisonous  to 
the  parasite  than  to  the  host  animal  to  which  they  are  administered. 
Some  are  more  toxic  or  poisonous  to  the  host  animal  than  others  and 
therefore  must  be  given  in  reduced  amounts  if  the  animal  is  in  poor 
condition.  The  amount  administered  must  also  be  adjusted  according  to 
age  and  size  of  the  animal.  In  weakened  animals  it  is  often  advisable  to 
reduce  the  dosage  according  to  their  condition  and  repeat  the  treatment 
in  about  two  weeks.  It  is  also  strongly  recommended  that  special  care 
and  good  feed  be  given  those  individuals  showing  the  effects  of  para- 
sitism in  order  to  build  up  their  general  resistance  to  other  diseases. 

The  efficiency  of  the  drug  is  affected  by  the  fact  that  it  is  at  once 
diluted  by  the  contents  of  the  digestive  tract  as  well  as  acted  upon  by 
the  various  substances  in  the  contents,  with  the  result  that  it  is  rendered 
less  effective. 

Phenothiazine 

Because  of  its  efficiency  against  several  of  the  species  and  because 
of  its  low  toxicity,  phenothiazine  is  the  most  satisfactory  drug  in  use  at 
the  present  time  for  the  removal  of  adult  parasites  from  cattle.  It  has 
been  found  to  be  very  efficient  against  the  large  stomach  worm,  the 
nodular  worm,  and  Trichostrongylus  axei  but  not  so  efficient  against 
Cooperia,  Ostertagia,  and  the  hookworm.  It  is  relatively  safe  to  admin- 
ister since  when  given  to  experimental  animals  in  quantities  of  two  and 
three  times  the  large  dose  of  20  grams  to  100  pounds  body  weight  rec- 
ommended by  some,  no  ill  effects  were  observed.  Experiments  indicate 
it  is  not  necessary  to  keep  the  animals  off  feed  before  giving  the  drug  in 
order  to  secure  the  best  results. 

Even  though  the  administration  of  this  drug  is  relatively  safe,  it  is 
desirable  to  secure  the  services  of  a  veterinarian  for  the  job,  especially 
if  the  animals  are  valuable  or  if  the  number  to  be  treated  is  large.  How- 
ever, this  is  not  economical  in  many  instances;  in  such  cases  it  is  well 
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to  consult  a  veterinarian  and  secure  the  necessary  quantities  of  the 
drug,  instruments  for  its  administration,  and  advice  as  to  dosage,  re- 
straint, etc.  While  the  preparations  sold  by  the  various  manufacturers 
are  similar  in  most  details,  it  cannot  be  emphasized  too  strongly  that 
the  directions  on  the  label  should  be  carefully  studied  and  closely  fol- 
lowed in  order  to  avoid  unfavorable  results. 

Administration-The  most  desirable  method  of  administering  any 
treatment  is  to  each  individual  animal  rather  than  to  the  group  or  herd. 
This  insures  that  each  animal  receives  an  accurate  amount  of  the  drug 
and  permits  adjustment  of  the  dose  according  to  the  size  and  physical 
condition  of  the  animal.  If  the  group  is  allowed  access  to  feed  to  which 
the  drug  has  been  added,  the  greediest  and  healthiest  individuals  will 
eat  faster  and  crowd  other  individuals  to  one  side,  and  thus  the  animals 
that  may  really  need  the  treatment  the  least,  secure  the  most  of  the 
drug.  The  tastes  of  individual  animals  also  vary  and  some  will  reject 
such  drug  feed  mixtures,  thus  allowing  other  animals  to  eat  more  than 
their  share.  The  best  results  are  obtained  only  by  individual  treatment 
unless  there  are  reasons  that  make  individual  handling  of  the  animals 
impractical. 

Phenothiazine  is  supplied  by  a  number  of  companies  furnishing  vet- 
erinary supplies  and  may  be  obtained  in  the  form  of  a  liquid  suspension, 
in  boluses  tablets,  and  in  powder  form.  The  liquid  suspension  is  de- 
signed as  a  drench,  but  because  of  the  danger  of  getting  the  material 
into  the  trachea,  it  is  not  advisable  to  give  it  from  a  bottle,  but  by 
means  of  a  metal  dose  syringe.  These  are  made  in  three  sizes-2-,  4-,  and 
6-ounce  capacity-so  that  the  quantity  to  be  given  may  be  measured. 
They  are  provided  with  a  metal  tube  of  sufficient  length  so  that  when 
the  tube  is  inserted  into  the  mouth,  the  drug  is  deposited  back  of  the 
base  of  the  tongue  in  a  position  to  be  easily  swallowed.  The  animal 
should  be  securely  held  and  the  nose  raised  a  little  higher  than  the 
back  of  the  head  and  in  a  position  so  that  swallowing  is  not  interfered 
with.  The  boluses  are  designed  to  be  administered  with  the  aid  of  a 
balling  gun,  which  places  the  drug  back  of  the  base  of  the  tongue  in 
a  position  to  be  swallowed.  Care  should  be  taken  not  to  get  it  in  a  po- 
sition to  pass  into  the  trachea. 

If  the  drug  is  mixed  with  the  feed,  the  animals  should  be  fed  in- 
dividually if  at  all  possible.  Should  group  treatment  be  decided  upon, 
it  is  highly  desirable  to  divide  the  animals  according  to  size  and  condi- 
tion and  allow  the  groups  access  to  the  feed  separately. 

Dosage— The  amount  of  phenothiazine  recommended  as  a  dose  for 
cattle  varies  between  10  and  20  grams  per  100  pounds  of  body  weight, 
with  a  maximum  dose  of  60  to  75  grams  for  grown  animals.  An  apothe- 
caries' ounce  is  equivalent  to  31  grams.  Dr.  P.  D.  Harwood,  who  discov- 
ered the  effectiveness  of  phenothiazine  while  in  the  U.S.D.A.  Bureau 
of  Animal  Industry,  recommends  its  administration  at  the  rate  of  10 
grams  per  100  pound  of  body  weight,  with  a  maximum  dose  of  60  to  75 
grams.  Dr.  D.  A.  Porter  of  the  Regional  Animal  Disease  Research  Lab- 
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oratory  at  Auburn,  Ala.,  recommends  20  grams  to  each  100  pounds  of 
body  weight,  with  a  maximum  dose  of  60  grams.  Since  there  is  so  much 
variation  in  the  size  of  individuals  of  the  same  breed  as  well  as  different 
breeds,  it  would  seem  advisable  to  administer  the  drug  according  to 
weight  rather  than  age  in  order  to  secure  the  greatest  efficiency,  safety, 
and  economy. 

If  the  liquid  suspension,  boluses,  or  tablets  are  obtained  it  is  wise 
to  follow  the  manufacturer's  recommendations  as  to  dosage,  because 
products  vary  as  to  the  actual  amount  of  the  drug  they  contain.  If  the 
powder  form  is  obtained  it  is  necessary  to  measure  it  in  some  way  in 
order  to  get  the  proper  dosage.  If  the  powder  is  to  be  mixed  with  the 
feed,  it  can  be  measured  by  tablespoonfuls.  Since  there  is  much  varia- 
tion in  the  size  of  ordinary  tablespoons,  it  is  advisable  to  use  one  of  the 
tablespoon  measures  used  in  the  kitchen.  A  packed  level  tablespoon 
measure  will  hold  between  9  and  10  grams  of  the  powder  when  well 
packed  and  scraped  off  even  across  the  top;  when  not  well  packed  it 
may  hold  as  little  as  7  grams.  Hence  two  well-packed  level  tablespoon 
measures  would  be  approximately  the  maximum  dose  per  100  pounds 
body  weight.  Some  veterinarians,  as  a  result  of  their  experience  with 
the  drug,  recommend  as  low  as  10  grams  per  100  pounds  body  weight 
and  adjust  the  dose  to  the  condition  of  the  animal. 

Toxic  Reactions— Toxic  reactions  to  phenothiazine  are  not  common, 
and  those  that  do  occur  usually  are  of  little  consequence.  However,  re- 
cently treated  animals  should  be  watched  in  order  to  detect  any  in- 
dividuals that  do  not  respond  favorably.  Sometimes  the  eyes  become 
sensitive  to  bright  light,  and  temporary  blindness  results.  Animals  so 
affected  should  be  confined  to  a  darkened  stable  or  dense  shade  until 
recovery.  Constipation  may  follow  in  animals  to  which  large  doses  have 
been  given,  and  to  these  a  cathartic  should  be  given  if  necessary,  although 
recovery  usually  follows  spontaneously.  Occasionally  animals  will  be 
off  feed  and  will  be  unsteady  in  movement  for  a  day  or  so  but  quickly 
recover.  The  urine  may  be  colored  red  for  a  few  days  owing  to  the 
excretion  of  the  chemical,  but  this  is  no  cause  for  alarm. 

Effectiveness-Because  of  recent  reports  of  the  ineffectiveness  of  phen- 
othiazine it  seems  appropriate  to  examine  the  most  recent  experimental 
results  on  this  drug.  A  summary  of  these  findings,  together  with  the  ref- 
erences, has  been  compiled  in  consultation  with  the  USDA  Regional 
Animal  Disease  Research  Laboratory  at  Auburn,  Ala.,  and  the  Animal 
Disease  and  Parasite  Research  Laboratory,  U.S.D.A.,  Beltsville,  Md. 
These  are  presented  in  Table  2.  These  results  show  that  the  drug  is 
very  effective  against  the  large  stomach  worm  (Haemonchus),  the  nodu- 
lar worm  (Oesophagostomum  radiatum) ,  and  TrichostrongyJus  axei.  It 
is  either  very  variable  or  not  effective  against  the  other  species  found 
in  cattle. 

Factors  which  enter  into  the  failure  of  the  drug  to  control  cattle  para- 
sites may  be  as  follows: 

1.  Since  the  drug  is  not  100%  effective  in  removing  all  species, 
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enough  are  left  to  continue  contamination  of  premises  so  that  the  sup- 
ply of  infective  larvae  builds  up  to  the  point  where  damage  again  results. 

2.  The  human  element.  Any  drug  should  probably  be  as  nearly  as 
possible  100%  effective  under  experimental  conditions  to  be  practical 
under  farm  management  in  order  to  allow  for  variations  in  administra- 
tion by  less  experienced  hands,  etc. 

3.  Not  administered  frequently  enough.  More  frequent  administra- 
tion by  less  experienced  hands,  etc. 

4.  Not  administered  at  the  most  advantageous  season  of  the  year 
because  of  lack  of  information  in  regard  to  the  environmental  condi- 
tions affecting  the  larvae. 

5.  There  are  some  who  believe  that  smaller  particle  size  and  the 
purified  phenothiazine  is  more  effective.  This,  at  present,  should  be  con- 
sidered as  still  in  the  experimental  stages. 

Copper  Sulphate  and  Copper  Sulphate-Nicotine  Sulphate 

Copper  sulphate,  or  bluestone,  has  long  been  recommended  as  an 
anthelmintic  for  cattle,  sheep,  and  goats.  However,  it  is  not  considered 
very  effective  against  any  of  the  species  parasitic  in  the  digestive  tract 
of  these  animals  except  the  large  stomach  worm.  Since  recent  experi- 
ments have  shown  that  the  large  stomach  worm  is  much  less  serious  in 
its  effect  on  cattle  than  formerly  supposed,  the  arguments  in  favor  of 
the  use  of  this  treatment  have  less  weight.  However,  it  is  recommended 
and  used  by  some.  The  strength  usually  used  is  a  1  per  cent  solution  in 
water.  This  is  made  by  dissolving  i/2  pound  of  the  blue  crystals  of  copper 
sulphate  in  1  pint  of  boiling  water  and  then  adding  enough  water  to 
make  3  gallons  of  solution.  Porcelain,  earthenware,  or  glass  containers 
should  be  used  in  the  preparation  and  storage  of  the  solution,  as  it  will 
corrode  metal.  The  dose  recommended  is  as  follows:  calves,  3.5  to  4 
ounces;  yearlings,  6  to  8  ounces;  two  years  old  and  over,  16  ounces  to  1 
quart.  A  Coca-Cola  bottle  holds  7  ounces  when  full,  is  easily  obtained, 
and  is  properly  shaped  for  a  good  drench  bottle.  Many  prefer  the  addi- 
tion of  1  ounce  of  40  per  cent  nicotine  sulphate  (Black  Leaf  40)  to 
each  gallon  of  the  1  per  cent  solution  of  copper  sulphate  and  believe 
it  is  more  effective.  The  dosage  is  the  same  as  for  the  copper  sulphate 
solution.  Animals  are  susceptible  to  poisoning  with  both  of  these  prep- 
arations, and  those  in  poor  condition  should  have  the  dose  reduced. 
Severe  poisoning  and  death  are  not  uncommon  even  in  healthy  animals 
if  the  amount  is  excessive.  Animals  in  a  weakened  condition  should  not 
be  given  more  than  one-third  the  recommended  dosage. 

New  Anthelmintics 

There  are  a  number  of  new  products  the  anthelmintic  values  of  which 
are  not  definitely  proven  at  the  present  time.  Several  organic  phosphate 
and  piperazine  compounds  are  among  those  being  tested.  The  results 
of  experiments  using  some  of  these  are  presented  in  Table  3.  The  use  of 
these  compounds  should  be  considered  with  caution  because  the  degree 
of  toxicity  has  not  been  fully  demonstrated. 
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Prices  Received  By  Louisiana  Farmers,  1 909-1 9471 

By  Joseph  P.  Montgomery 

This  bulletin  contains  a  wealth  of  data  on  crop  and  livestock 
prices  received  by  Louisiana  farmers  since  1909.  The  widespread 
demand  'for  the  use  of  such  data  has  largely  developed  since  the 
end  of  World  War  I.  In  1908  the  United  States  Department  of 
Agriculture  began  collecting  price  data  by  crops;  however,  there 
was  no  widespread  interest  in  prices  until  the  alarming  drop  in 
prices  in  1920-21  and  the  economic  adjustments  which  followed. 
Price  movements  played  a  prominent  part  in  discussions  of  the 
farm  problem  throughout  the  unprecedented  depression  of  the 
thirties,  and  the  demand  for  price  data  on  a  local  as  well  as  a 
national  level  has  continued  to  grow  as  more  and  more  people 
understand  their  significance. 

The  enactment  of  the  Agricultural  Adjustment  Act  of  1933 
aroused  a  more  general  interest  in  local  market  prices  of  farm 
products.  This  Act  contained  a  clear  statement  of  the  intent  of 
Congress  to:  "  .  ...  reestablish  prices  to  farmers  at  a  level  that 
will  give  agricultural  commodities  a  purchasing  power  with  re- 
spect to  articles  that  farmers  buy,  equivalent  to  the  purchasing 
power  of  agricultural  commodities  in  the  base  period.  The  base 
period  in  the  case  of  agricultural  commodities  except  tobacco  shall 
be  the  pre-war  period,  August  1909-July  1914.  In  the  case  of  to- 
bacco, the  base  period  shall  be  the  post  war  period,  August  1919- 
July  1929."  The  base  period  for  some  types  of  tobacco  was  changed 
later  to  1934-38.  The  Federal  government  calculates  parity  prices 
of  various  commodities  for  the  country  as  a  whole;  however,  as 
in  the  case  of  all  national  averages,  the  United  States  parity  prices  ■ 
seldom  reflect  actual  conditions  in  any  given  State. 

The  declared  purpose  of  the  Soil  Conservation  and  Domestic 
Allotment  Act  of  1936  was  the  "  ....  reestablishment,  at  as  rapid 
a  rate  as  the  Secretary  of  Agriculture  determines  to  be  practicable 
and  in  the  general  public  interest,  of  the  ratio  between  purchasing 
power  of  the  net  income  per  person  on  farms  and  the  income  per  per- 
son not  on  farms  that  prevailed  during  the  five-year  period  August 
1909-July  1914,  inclusive,  as  determined  from  the  statistics  avail- 
able in  the  United  States  Department  of  Agriculture,  and  the 
maintenance  of  such  ratio."  This  change  in  emphasis  did  not  les- 

iSome  of  the  prices  shown  for  the  last  two  years  in  this  bulletin  may  be 
revised  in  later  releases  by  the  Bureau  of  Agricultural  Economics,  U.  S.  Depart- 
ment of  Agriculture,  Washington,  D.  C. 
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sen  interest  in  prices,  for  prices  must  be  used  with  sales  data  in  the 
determination  of  farm  income  and  in  income-parity  calculations. 
The  interest  in  and  demand  for  data  on  prices,  parity  prices,  and 
indexes  of  prices  of  farm  products  increased  further  during  World 
War  II.  Farm  price  support  programs  were  integral  parts  of  the 
war  food  programs  and  certain  guarantees  were  made  as  to  prices 
for  two  years  after  the  war.  Support  prices  for  agricultural  pro- 
ducts assured  specified  minimum  returns  per  unit  and  were  the 
equivalent  of  the  contract  prices  for  guns,  ammunition,  ships, 
tanks,  clothing,  and  other  war  materials. 

The  chief  legislation  bases  for  the  support  price  program  are 
the  Agricultural  Adjustment  Act  of  1938,  as  supplemented  by 
the  Act  of  October  2,  1942,  and  the  Steagall  Amendment  approved 
July  1,  1941,  as  amended  October  2,  1942.  Under  existing  laws 
prices  must  be  supported  for  a  period  extending  two  years  after 
the  January  1  following  the  date  on  which  the  President,  by 
proclamation,  or  Congress,  by  joint  resolution,  declares  that  hostil- 
ities have  ended.  Since  the  President  issued  that  proclamation  on 
December  31,  1946,  farmers  were  assured  price  support  until 
January  1,  1949,  only,  under  existing  law.  The  legislation  requires 
that  the  basic  crops — corn,  cotton,  wheat,  rice,  tobacco,  and  peanuts 
—be  supported  at  90  per  cent  of  parity  (92i/2  per  cent  in  the 
case  of  cotton),  if  marketing  quotas  have  not  been  disapproved, 
regardless  of  whether  or  not  a  support  price  is  necessary  to  obtain 
the  needed  wartime  production.  Prices  must  also  be  supported 
at  not  less  than  90  per  cent  of  the  parity  or  comparable  price  for 
any  non-basic  commodity  which  it  was  found  necessary  to  sub- 
stantially expand  in  production  to  meet  the  emergency.  Under 
the  legislation,  lending  and  purchasing  operations  by  the  Federal 
government  also  were  carried  out  to  bring  prices  and  incomes  of 
producers  of  non-basic  agricultural  commodities  not  covered,  to 
a  fair  parity  relationship  with  industrial  commodities. 

The  indexes  presented  in  this  bulletin  have  been  prepared 
primarily  for  Louisiana  conditions.  Indexes  of  prices  of  farm 
products  for  the  United  States  are  inadequate  in  several  respects 
for  use  in  summarizing  the  price  situation  in  Louisiana.  Prices 
behave  differently  in  surplus-producing  areas  and  in  deficit  areas. 
In  surplus  areas  prices  tend  to  approximate  the  terminal  market 
prices  minus  costs  of  delivering  the  product  at  the  terminal  market. 
Prices  received  by  farmers  for  Louisiana  cotton  and  rice  fall  into 
this  class  and  are  affected  by  national  and  international  conditions 
of  supply  and  demand. 

On  the  other  hand  in  deficit  producing  areas  prices  tend 
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to  be  as  much  higher  than  in  surplus  producing  as  the  cost  of 
transportation  and  other  necessary  handling  costs.  For  illustration, 
farmers  who  have  corn  for  sale  in  Louisiana  usually  obtain  more 
for  it  than  Iowa  farmers  because  Louisiana  is  a  deficit  corn  pro- 
ducing state.  Sales  by  farmers  in  such  deficit  corn  producing 
localities  are  largely  farm-to-farm  sales.  When  local  production 
of  a  commodity  approximates  a  balance  with  local  demand,  prices 
received  by  farmers  tend  to  be  less  sensitive  to  national  and 
world  market  changes. 

The  relative  importance  of  individual  farm  products  varies 
greatly  from  state  to  state.  For  instance,  wheat  is  not  grown 
commercially  in  Louisiana,  while  it  comprises  more  than  six  per 
cent  of  the  total  weight  in  the  construction  of  the  index  numbers 
of  prices  of  farm  products  in  the  United  States.  On  the  other 
hand,  cotton  and  cottonseed  comprise  about  10  per  cent  of  the 
total  weight  in  the  construction  of  the  index  of  prices  in  the  United 
States  as  compared  with  an  average  of  42  per  cent  of  the  total 
in  Louisiana  for  the  same  five-year  period  (August  1934-July  1939). 

Prices  of  different  agricultural  products  do  not  rise  or  fall 
uniformly.  Almost  invariably  there  will  be  some  rises  and  some 
declines  among  various  agricultural  products  from  one  month  to 
another.  Even  in  periods  of  rapidly  rising  prices  some  products 
may  decline  in  price.  As  a  result  some  device  for  measuring  the 
general  level  of  prices  of  all  farm  products  is  needed,  and  this 
is  accomplished  by  the  construction  of  an  all-commodity  index. 

Purpose  of  Study 

The  purposes  of  this  study  are:  (1)  to  present  the  actual 
monthly,  season,  and  average  annual  prices  received  by  Louisiana 
farmers  for  each  of  40  important  farm  products  for  the  period 
August  1909  through  July  1947;  (2)  to  compile  the  monthly,  sea- 
sonal, and  annual  relative  prices  of  these  important  products;  (3) 
to  construct  weighted  aggregate  index  numbers  of  prices  received 
by  farmers  for  related  groups  of  farm  products;  (4)  to  construct 
monthly  and  average  annual  composite  weighted  aggregate  in- 
dexes of  prices  received  for  agricultural  products  by  Louisiana 
farmers;  and  (5)  to  supply  data  needed  to  make  comparisons  of 
current  prices  and  relative  prices  with  the  prices  that  have  been 
obtained  since  1909. 

Definitions 

Price  Relative:  Economic  time  series  are  often  changed 
from  absolute  to  relative  numbers  for  greater  ease  of  comparison. 
For  instance,  the  average  monthly  prices  received  by  Louisiana 
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farmers  for  the  major  agricultural  products  from  August  1909 
to  date  are  available.  It  is  clearly  much  easier  to  compare  the 
relative  price  changes  by  noting  that  the  price  of  cotton  in  Decem- 
ber 1946  was  195  per  cent  above  its  1935-39  price  than  it  is  to 
compare  the  relationship  of  its  absolute  magnitudes.  This  is 
true  particularly  when  one  wishes  to  compare  price  behavior  of 
commodities  priced  in  different  quantities  such  as  pound,  bushel, 
gallon,  dozen,  ton,  etc. 

To  reduce  absolute  prices  to  relative  prices,  each  monthly 
price  is  divided  by  the  base  price  and  the  resulting  quotient  mul- 
tiplied by  100  so  that  it  may  be  read  as  a  per  cent  of  the  base 
price.  As  an  illustration,  the  average  of  the  60  months  (August 
1934-July  1939)  price  for  cotton  in  Louisiana  was  10.5  cents  per 
pound  as  compared  with  a  price  of  36.3  cents  per  pound  July  15, 
1947 — to  reduce  this  to  a  relative  price  you  divide  36.3  by  10.5 
and  multiply  the  quotient  by  100  and  thus  determine  the  relative 
price  as  346. 

Index  Numbers  of  Prices:  When  several  time  series  and  the 
values  of  these  series  are  combined  each  month,  or  each  year, 
into  one  composite  total  or  average  for  the  period,  the  result  is 
an  index  number  which  reflects  the  typical  movement  of  the  sev- 
eral series  which  enter  into  it.  When  one  single  index  number  is 
computed  to  show  the  typical  combined  change  in  the  prices  of 
the  several  agricultural  products,  it  is  called  a  composite  index. 

Source  of  Data 

The  basic  data  used  in  the  construction  of  the  index  numbers 
presented  in  this  bulletin  were  obtained  from  the  Louisiana  Office 
*  of  Agricultural  Estimates,  Bureau  of  Agricultural  Economics, 
United  States  Department  of  Agriculture,  and  from  releases  by 
the  Bureau  of  Agricultural  Economics,  Washington,  D.  C.  Refer- 
ence is  made  particularly  to  the  following  releases  by  the  Bureau 
in  determining  the  quantities  of  the  various  agricultural  products 
sold  by  Louisiana  farmers  during  the  base  period  (1935-39) :  (1) 
Meat  Animals — Farm  Production  and  Income,  1935-42;  (2)  Farm 
Production,  Disposition,  and  Value  of  Cotton  and  Cottonseed  and 
Related  Data,  1928-1944;  (3)  Farm  Production,  Disposition  and 
Value  of  Rice,  1909-1941;  (4)  Sugarcane  for  Sugar  and  Syrup: 
Acreage,  Production,  and  Disposition,  1909-1939;  (5)  Citrus 
Fruits:  Production,  Disposition,  and  Utilization  of  Sales,  October 
1945;  (6)  Prices  Received  by  Growers  for  Fruit  and  Nut  Crops. 
January  1945;  (7)  Farm  Production,  Disposition,  and  Farm  Value 
of  Corn,  1909-1941;  (8)  Farm  Production,  Disposition,  and  Value 
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of  Oats,  1909=1941;  (9)  Farm  Production,  Disposition,  and  Value 
of  Hay,  1909-1941;  (10)  Farm  Production,  Disposition,  and  In- 
come from  Milk,  1935-39;  (11)  Peanuts — Revised  Estimates- 
Acreage,  Yield,  Production,  Disposition,  Price,  and  Value,  1909-40 ; 
(12)  Farm  Production,  Disposition  and  Value  of  Soybeans  and 
Cowpeas,  1924-36;  (13)  Farm  Production,  Farm  Disposition,  and 
Value  of  Principal  Field  Crops,  1937-39;  (14)  Farm  Production, 
Farm  Disposition  and  Value  of  Principal  Field  Crops,  1938-40;  (15) 
C.  E.  M.  No.  1143-September  23,  1944;  (16)  F.  A.  No.  1378;  and 
(17)  C.  E.  M.  No.  511. 

Method  of  Construction 
Base  Period:  In  constructing  the  indexes  presented  here, 
the  average  of  the  60  months  prices,  August  1934-July  1939,  was 
used  as  a  base.  As  the  use  of  price  data  increased  following  World 
War  I,  people  were  interested  in  comparisons  with  pre-war  con- 
ditions. Therefore,  it  was  logical  to  select  August  1909  through 
July  1914  as  a  base  for  indexes  whose  compilations  began  then. 
It  is  generally  agreed  that  a  five-year  average  is  better  than  a 
shorter  period  as  a  base.  We  are  now  in  a  period  following  the 
end  of  another  world  conflict,  and  people  generally  are  interested 
in  comparisons  with  conditions  immediately  preceding  the  later 
war. 

Price  Series  Used:  The  Louisiana  Office  of  Agricultural 
Estimates,  Bureau  of  Agricultural  Economics,  releases  data  each 
month  on  prices  received  by  Louisiana  farmers  for  various  agri- 
cultural products  as  of  the  15th  of  the  month.  Many  of  these 
price  series  are  available  in  the  Louisiana  Office  from  August 
1909  to  date.  Other  products  have  attained  importance  at  dif- 
ferent times  since  World  War  I.  As  additional  agricultural  pro- 
ducts came  into  prominence,  Agricultural  Estimates  included  data 
on  them  in  their  records.  These  products  have  been  added  from  the 
time  that  statistical  data  and  prices  were  available.  For  the  im- 
portant agricultural  products  marketed  seasonally,  the  average 
annual  prices  are  used  in  the  computations.  The  40  series  of  prices 
for  crops,  livestock  and  livestock  products  were  chosen  with  a 
view  to  making  the  coverage  as  complete  as  possible  because  price 
index  numbers  are  considered,  usually,  by  laymen  as  representative 
of  the  price  situation  as  a  whole. 

Weighting:  Since  indexes  of  prices  should  be  constructed  to 
represent  the  change  in  prices  received  by  farmers  for  agricultural 
products,  the  various  commodities  are  weighted  proportionately  to 
their  importance  in  farmers'  sales.  Since  as  nearly  a  representative 
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period  as  possible  is  desirable  for  the  estimation  of  quantities 
sold,  the  average  annual  quantities  sold  during  the  five-year  period 
1935-39  were  used  as  weights  rather  than  a  relatively  shorter 
period,  in  order  to  adjust  for  annual  production  fluctuations  due 
to  conditions  over  which  farmers  have  little  or  no  control.  The 
years  1935-39  were  adopted  because  this  was  the  latest  five-year 
period  for  which  complete  production  data  were  available  at  the 
beginning  of  the  study. 

Computation  of  Relative  Prices  and  Index  Numbers  :  Relative 
prices  of  the  individual  farm  products  are  calculated  by  dividing 
the  current  monthly  price  by  the  average  price  for  the  sixty-month 
base  period,  August  1934-July  1939,  and  multiplying  the  quotient 
by  100. 

The  method  of  computing  the  group  index  numbers  is  illustrat- 
ed in  Table  1.  The  base  extension  of  $6,262,000  for  beef  cattle 
was  obtained  by  multiplying  the  average  quantity  sold  from  1935 
through  1939,  or  1,376,330  units,  by  $4.55,  the  average  price  per 
unit  during  the  price  base  period.  The  same  procedure  was  follow- 
ed for  other  meat  animals.  'The  sum  of  these  extensions,  $12,- 
621,000,  represents  the  average  annual  base-period  value  for  the 
products  included  in  the  meat  animals  group.  Column  4  shows 
the  given  month  prices  of  the  same  products.  Column  5  gives 
the  values  of  the  base  quantities  in  column  1  at  June  15,  1946, 
prices.  This  was  obtained  by  multiplying  the  average  annual 
quantities  sold  during  1935-39  by  the  June  15,  1946,  prices.  The 
sum  of  the  extensions  of  the  meat  animals  items  was  $30,813,000 
for  June  15,  1946.  This  represents  the  current  aggregate.  The 
index  number  of  244  shown  in  column  6  for  the  meat  animals 
group  for  June  15,  1946,  was  obtained  by  dividing  this  current 
aggregate,  $30,813,000,  by  the  base  aggregate,  $12,621,000,  and 
multiplying  the  quotient  by  100. 

Computation  of  the  Composite  Index :  The  method  of  comput- 
ing the  composite  index  number  is  also  illustrated  in  Table  1.  The 
sum  of  the  aggregate  values  of  the  various  groups  shown  in 
column  3  is  $115,393,000.  The  sum  of  the  aggregate  values  of  the 
various  groups  in  column  5  is  $276,064,000.  These  two  columns 
indicate  that  the  same  quantity  of  agricultural  products  necessary 
to  return  $115,393,000  to  Louisiana  farmers  during  the  base  period 
would  have  returned  $276,064,000  at  June  15,  1946,  prices.  To 
reduce  this  comparison  to  a  composite  index  number  of  prices 
received  by  Louisiana  farmers  in  June  1946,  $276,064,000  is  divid- 
ed by  $115,393,000  and  the  quotient  multiplied  by  100.  The  result 
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Table  1.     Method  of  Calculation  of  Group  and  Composite  Indexes  of  Prices 
Received  by  Louisiana  Farmers 
(Aug.  1934^-July  1939  =  100) 


Commodity 


Unit 


(1) 

Quantity 

sold 
1935-39 
average 


Aug.  '34- July  '39 


(2) 
Simple 
Aver, 
price 


(3) 
Exten- 
sion 

(1x2) 


Date  June  15,  1946 


(4) 
Aver, 
price 


(5) 
Exten- 
sion 

(1x4) 


(6) 
Index 


(5-3) 


Meat  Animals 
Beef  Cattle  .. 
Veal  calves 

Sheep   

Lambs   

Hogs   


Poultry  and  Eggs 

Chickens   

Turkeys   

Eggs   

Cotton   


Sugar  Cane   

for  Sugar   

Syrup   

Fo'od  Grains   

Rice   

Cowpeas   

Fruits  and  Nuts 

Oranges   

Pears   

Peaches   

Strawberries   

Pecans   


Feed  Grains  and 

Hay   

Corn   

Oats   

Hay  (all)   


Dairy  Products  ... 
Milk  (wholesale) 

Milk  (retail)   

Butter   

Butterfat   


Wool   

Oil  Bearing  Crops 

Cottonseed   

Peanuts   

Soybeans   


Vegetable  and 

Truck   

Irish  potatoes 
Sweet  potatoes 

Cabbage   

Snap  beans 
(spring)   


Snap  beans 

(fall)   

Carrots   

Watermelons 
Onions — 50  lb. 
Green  Peppers 

Tomatoes   

Truck  crops 

(Proc)   


cwt. 
cwt. 
cwt. 
cwt. 
cwt. 


lb. 
lb. 
doz. 

lb. 


ton 
gal. 


bu. 
bu. 


box 
bu. 
bu. 

24  pt.  crt. 
lb. 


bu. 
bu. 
ton 


cwt. 

qt. 

lb. 

lb. 

lb. 


ton 

lb. 

bu. 


bu. 
bu. 
ton 

bu. 

bu. 
bu. 

Thous. 
sack 
bu. 
bu. 

ton 


Thous. 
units 


1,376.33 
145.15 
21.16 
12.48 
898.94 


3,836 
608 
10,183 
384,000 


5,025 
4,936 


18,467 
163 


255 
104 
150 
2,332 
6,904 


1,736 
177 
31 


1,420 
32,400 
619 
1,424 
746 


275 
388 
114 


1,860 
3,508 
12 

565 

260 
267 
1,285 
150 
252 
211 


3.6 


Dollars 


4.55 
5.65 
3.75 
5.30 
6.00 


.153 
.193 
.21 
.105 


3.04 
.38 


.77 
1.70 


1.32 
.66 
1.08 
1.67 
.096 


.77 
.50 
9.73 


2.10 
.098 
.282 
.247 
.23 

29.00 
.05 
1.60 


.90 
.74 
19.60 


.92 


.49 
109.00 
.74 
.61 
.94 

21.60 


Thous. 
dollars 
12,621 
6,262 
820 
79 
66 
5,394 
2,842 
587 
117 
2,138 
40,320 
17,152 
15,276 
1,876 
14,497 
14,220 
277 
5,105 
337 
69 
162 
3,874 
663 

1,728 
1,337 
89 
302 
6,686 
2,984 
3,175 
175 
352 
172 
8,176 
7,975 
19 
182 

6,094 
1,674 
2,596 
235 

520 

257 
131 
140 
111 
154 
198 

78 


Dollars 


11.90 

14.00 
6.60 
10.20 
13.50 


.340 
.370 
.340 
.265 


6.55 
1.20 


2.00 
4.20 


1.90 
1.50 
3.05 
5.20 


1.65 
1.13 
15.00 


4.20 
.140 
.540 
.470 
.47 


53.00 
.102 
3.15 


1.15 

2.45 
40.00 

2.10 

2.40 
1.50 
420.00 
2.20 
2.20 
3.50 

70.35 


Thous. 
dollars 
30,813 
16,378 
2,032 
140 
127 
12,136 
4,991 
1,304 
225 
3,462 
101,760 
38,837 
32,914 
5,923 
37,619 
36,934 
685 
15,848 
484 
156 
458 
12,126 
2,624 

3,529 
2,864 
200 
465 
11,503 
5,964 
4,536 
334 
669 
351 
14,974 
14,575 
40 
359 

15,839 
2,139 
8,595 
480 

1,186 

624 
400 
540 
330 
554 
738 

253 


Pet. 
244 


176 


252 
226 


259 


310 


204 


172 


204 
183 


260 


TOTAL. 


115,393 


276,064 


239 


Composite  index— 276,064  x  100  -  239.23808  =  239 
115,393 


is  239,238  and  this  is  rounded  to  239  and  is  referred  to  as  the  com- 
posite index  of  prices  received  by  Louisiana  fanners  in  June  1946, 
Computation  of  the  Index  of  Purchasing  Power:  The  index 
of  purchasing  power  at  any  given  time  is  determined  by  dividing 
the  index  of  prices  paid  by  farmers  into  the  index  of  prices  re- 
ceived by  farmers  at  the  same  time  and  multiplying  the  quotient 
by  100. 

All  Farm  Products  Index  Numbers 

Prices  received  by  farmers  fluctuated  more  widely  in  Lou- 
isiana during  the  period  (1910-1946)  than  in  the  United  States 
as  a  whole  (Figure  1).  Prices  fluctuate  most  in  surplus  producing 
areas  and  in  areas  that  are  a  considerable  distance  from  large 
markets;  they  fluctuate  least  in  areas  that  are  deficit-producing 
and  where  there  is  a  large  volume  of  retail  sales.  When  farm 
product  prices  change,  distribution  cost  changes  lag  and  thus 
absorb  a  decreasing  proportion  of  rising  prices  and  an  increasing 
proportion  of  declining  prices.  Since  Louisiana  farmers  devote  a 
considerable  portion  of  their  resources  to  the  production  of  such 
crops  as  cotton,  sugar  cane,  rice,  and  other  products  sold  on  the 
world  markets,  prices  fluctuate  more  in  this  state  than  they  do 


Indexes  of  Prices  Received  by  Farmers,  Louisiana  and  United  States,  1910-1946 
(August  1934— July  1939  -  100) 
Indwcj  1  x-n  i  1  1  1  l*5*ex 


Figure  1.    The  index  of  prices  received  by  Louisiana  farmers  fluctu- 
ates more  widely  than  that  for  the  United  States,  because  Louisiana 
farmers  produce  surpluses  of   those  farm  products  that  are  weighted 
heavily  in  the  index  of  prices  received  by  Louisiana  farmers.  Price  move- 
ments are  similar  in  that  both  tend  to  follow  cycles. 
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in  some  other  states  and  also  more  than  for  the  United  States  as 
a  whole. 

During  the  37  years  studied,  the  annual  indexes  of  prices 
received  by  Louisiana  farmers  were  above  those  for  the  United 
States  35  years  and  below  only  two  years.  When  prices  rose  sharp- 
ly during  World  War  I,  following  1915,  Louisiana  farm  prices  at- 
tained a  peak  79  points  higher  than  the  average  for  the  United 
States  (Figure  1).  When  prices  for  farm  products  fell  in  1920  and 
1921,  those  fgr  Louisiana  declined  from  278  per  cent  of  the  base 
period  (August  1934-July  1939=100)  to  123  per  cent,  a  decline 
of  155  points  as  compared  with  a  decline  of  84  points,  from  199 
to  115,  for  the  United  States  as  a  whole.  The  following  two  years 
(1922  and  1923)  prices  of  agricultural  products  rose  more  rapidly 
in  Louisiana  than  the  average  for  the  United  States.  From  1924 
through  1932,  prices  declined  steadily  for  both  Louisiana  and  the 
United  States  at  about  the  same  rate,  reaching  bottom  prices 
in  1932  when  the  indexes  stood  at  68  for  Louisiana  and  63  for  the 
United  States.  Since  1929  Louisiana  farm  products  prices  and  the 
average  of  United  States  prices  have  tended  to  behave  similarly. 
Table  2  presents  comparative  fluctuations  in  indexes  of  prices 
for  Louisiana  farm  products  and  for  those  of  the  United  States 
from  1910  through  1947. 

Table  2.     Indexes  of  Prices  Received  by  Farmers,  Louisiana  and 
United  States,  1910-1947 
(August  1934— July  1939  =  100) 


Year 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 


Indexes  of  Prices  Received 


Louisiana      United  Statesi 


113 
108 
103 
106 
103 
104 
129 
193 
235 
278 
245 
123 
151 
190 
188 
170 
157 
141 
148 


95 
87 
92 
95 
94 
92 
109 
162 
189 
199 
196 
115 
122 
133 
133 
145 
135 
132 
140 


Year 


1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 


Indexes  of  Prices  Received 


Louisiana      United  Statesi 


145 
120 
87 
68 
78 
95 
105 
111 
105 


94 
126 
168 
192 
195 
207 
253 
290 


138 
119 
83 
63 
67 
83 
101 
106 
113 
90 
88 
93 
115 
147 
178 
181 
187 
217 
260 


1  Compiled  from  data  published  in  Agricultural  Prices,  April  29,  1946,  by  the  Bureau  of 
Agricultural  Economics,  U.  S.  D.  A.,  for  the  years  1910-45,  and  monthly  issues  of  Agricultural 
Prices  for  1946;  and  reduced  to  an  August  1934-July  1939  base  by  using  .927374  as  a  conver- 
sion factor. 
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The  straight  line  trend  of  prices  received  by  farmers  has 
been  upward  for  both  Louisiana  and  the  United  States  during  the 
37-year  period,  but  increasing  at  a  more  rapid  rate  for  the  United 
States. 

Prices  paid  by  farmers  do  not  vary  from  state  to  state  as 
much  as  prices  received  by  farmers.  The  index  numbers  of  prices 
paid  by  farmers  in  the  United  States  for  commodities  used  for 
family  maintenance  and  for  agricultural  production  is  the  best 
measure  available,  when  coupled  with  indexes  of  prices  received 
by  farmers,  for  determining  fluctuations  in  the  economic  status 
of  farmers.  The  fluctuations  of  prices  received  by  Louisiana 
farmers  are  much  more  variable  than  those  of  prices  paid  by 
farmers  in  the  United  States  (Figure  2).  When  the  index  of  prices 
received  is  above,  the  index  of  prices  paid,  farmers  are  in  a  favor- 
able position  as  compared  with  their  position  during  the  base 
period  (August  1934-July  1939  =  100).  The  straight  line  trend 
of  prices  received  by  farmers  has  been  upward  at  the  rate  of  .139 
point  per  year,  while  the  upward  trend  in  prices  paid  by  farmers 
has  been  almost  five  times  as  steep,  or  at  an  average  rate  of  .672 
point  per  year. 


Indexes  of  Prices  Received  by  Louisiana  Farmers,  and  of  Prices  Paid  by  Farmers 
of  the  United  States,  1910-1946 
(August  1934— July  1939  =  100) 


Figure  2.  Prices  received  by  farmers  in  Louisiana  fluctuate  more 
widely  than  prices  paid  by  farmers.  The  long  time  trend  is  upward  for 
both  prices  received  and  prices  paid  but  prices  paid  are  rising  more 
rapidly  than  prices  received  by  farmers. 
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Indexes  of  Purchasing  Power  of  Louisiana  Farm  Products 
(1935-39  a  100) 
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Table  5.    All  Farm  Products:  Index  Numbers  of  Prices  Received  by  Louisiana 
Farmers,  August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

15 

15 

15 

15 

15 

■Li) 

15 

15 

15 

15 

1909 

107 

105 

110 

113 

1910 

117 

113 

113 

115 

115 

113 

113 

1X4 

110 

111 

112 

1911 

116 

114 

113 

111 

112 

111 

112 

■CH  A 
110 

102 

AO 
WO 

yo 

1912  .... 

93 

97 

99 

104 

108" 

104 

111 

107 

105 

100 

103 

1913   . — 

107. 

103 

105 

103 

105 

104 

105 

107 

108 

111 

112 

1914 

107 

104 

103 

106 

109 

109 

112 

114 

102 

91 

86 

1915   

96 

101 

100 

103 

103 

101 

101 

98 

102 

109 

113 

1916 

117 

120 

120 

123 

118 

122 

122 

130 

132 

153 

1917   

156 

156 

161 

175 

189 

196 

212 

206 

206 

212 

222 

1918   

233 

239 

247 

240 

236 

231 

230 

234 

241 

236 

229 

1919   

254 

253 

250 

249 

266 

280 

292 

306 

288 

392 

299 

1920   

283 

280 

285 

287 

280 

285 

273 

249 

216 

187 

167 

1921   

129 

124 

118 

112 

113 

111 

110 

115 

132 

1  A.A. 

XO  l 

1922   

141 

137 

141 

139 

144 

156 

158 

156 

151 

154 

169 

1923   

182 

188 

196 

196 

185 

183 

184 

179 

190 

196 

201 

1924 

206 

204 

189 

194 

196 

191 

190 

190 

174 

174 

172 

1925  .... 

170 

171 

176 

177 

174 

175 

176 

171 

170 

168 

159 

1926   

162 

156 

154 

152 

152 

153 

150 

14  D 

-LOU 

XoU 

127 

1927   

123 

130 

130 

132 

133 

137 

139 

144 

166 

158 

155 

1928   

142 

141 

144 

146 

154 

152 

154 

150 

145 

148 

146 

1929 

146 

145 

148 

147 

144 

144 

144 

144 

146 

144 

140 

1930   

138 

135 

129 

133 

131 

128 

119 

113 

108 

104 

103 

1931  

98 

98 

99 

99 

96 

89 

93 

CA 

oU 

71 

77 

1932  ...... 

71 

70 

72 

68 

65 

61 

63 

68 

73 

70 

67 

1933   

65 

63 

66 

68 

77 

79 

87 

84 

85 

86 

88 

1934 

85 

91 

93 

91 

89 

91 

83 

99 

104 

102 

103 

1935   

107 

107 

107 

107 

109 

107 

107 

102 

97 

100 

103 

1936   

107 

106 

106 

108 

109 

109 

113 

116 

117 

1 1  ^ 
xxo 

114. 

1937  .... 

113 

114 

116 

119 

114 

110 

110 

101 

92 

91 

89 

1938   

85 

86 

86 

85 

87 

84 

86 

86 

85 

86 

87 

1939   

88 

88 

88 

87 

SB 

88 

88 

85 

95 

91 

92 

1940 

95 

92 

93 

89 

95 

93 

95 

93 

91 

93 

95 

1941   

104 

106 

108 

115 

118 

122 

130 

133" 

133 

141 

144 

1942  .... 

161 

164 

168 

174 

172 

167 

168 

166 

167 

166 

168 

1943   

185 

186 

191 

195 

194 

194 

200 

192 

192 

192 

191 

1944   

193 

195 

197 

197 

195 

193 

194 

192 

192 

197 

198 

1945  ... 

203 

203 

203 

204 

207 

208 

210 

208 

204 

209 

211 

1946   

222 

222 

228 

231 

235 

239 

260 

268 

273 

294 

280 

1947 

282 

286 

293 

292 

289 

290 

301 

Average 

140 

141 

142 

143 

144 

144 

146 

145 

144 

146 

143 

Dec. 
15 


114 
114 
95 
107 
103 

92 
112 
153 
230 
226 

305 
149 
131 
171 
212 

177 
156 
126 
152 
147 

141 
100 
75 
65 
87 

102 
104 
116 
87 
87 

94 
95 
141 
171 
188 

198 
213 
283 


143 


Ave- 
rage 
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Table  6.  Meat  Animals:  •  Index  Numbers  of  Prices  Received  by  Louisiana 
Farmers,  August  '1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

Junel 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909   

»o 

98 

98 

95 

94 

99 

1910   

92 

86 

98 

103 

106 

1  AQ 
lUo 

1  ftQ. 
1UO 

98 

105 

93 

96 

1911   

94 

91 

86 

89 

84 

82 

81 

81 

91 

87 

83 

89 

86 

1912  ...... 

87 

85 

83 

88 

97 

84 

95 

93 

97 

92 

93 

88 

90 

1  01  Q 

87 

91 

95 

89 

105 

103 

103 

104 

105 

110 

111 

100 

100 

1911   

103 

105 

108 

111 

112 

lie 
110 

1  1  c 
x  xo 

126 

xxa 

123 

109 

108 

113 

1915   

107 

108 

105 

108 

105 

107 

IIO 

llo 

1  HQ 

J  uo 

102 

107 

100 

104 

106 

1916 

110 

110 

107 

119 

117 

115 

112 

116 

124 

123 

123 

124 

117 

1917  .... 

121 

128 

137 

148 

160 

164 

172 

164 

176 

206 

191 

196 

164 

1 7Q 

1  t  a 

176 

185 

182 

191 

194 

196 

201 

197 

194 

196 

187 

190 

1919   

186 

189 

188 

189 

205 

191 

212 

215 

197 

199 

184 

190 

195 

1920   

190 

191 

189 

199 

187 

189 

AX  I 

203 

190 

177 

168 

152 

188 

1921 

148 

146 

144 

122 

126 

122 

115 

112 

118 

109 

117 

99 

123 

1922   

104 

104 

103 

105 

107 

107 

106 

101 

106 

100 

106 

98 

104 

1  Q9Q 

103 

107 

108 

107 

106 

102 

114 

112 

116 

112 

98 

105 

108 

1924   

107 

111 

107 

102 

1  -i  o 
11^ 

109 

XX\J 

107 

111 

114 

120 

119 

111 

L925   

118 

115 

130 

132 

1  OK. 

loo 

124 

115 

114 

124 

131 

127 

124 

1926   

123 

123 

123 

123 

117 

127 

128 

121 

124 

136 

136 

130 

130 

1927   

127 

135 

130 

130 

122 

126 

123 

138 

141 

143 

146 

141 

134 

1  QIC 

137 

130 

140 

138 

151 

1*8 

146 

153 

168 

170 

148 

149 

148 

1929   

150 

146 

149 

150 

1  K 1 

151 

1  K1 

loi 

ICO 

lOA 

155 

148 

151 

149 

147 

150 

1930   

143 

145 

145 

143 

136 

1  Qti 

loo 

1  OB 
l^O 

110 

115 

117 

115 

108 

129 

1931   

115 

111 

112 

114 

115 

105 

111 

106 

96 

90 

90 

94 

105 

1932   

83 

86 

85 

75 

75 

69 

75 

76 

77 

73 

70 

68 

76 

Dv 

61 

62 

64 

73 

70 

70 

70 

65 

67 

68 

63 

66 

1934  ...... 

63 

67 

67 

67 

66 

nO 

7ft 

Da 

Ad. 

7*5 

77 

77 

71 

1935   

81 

83 

93 

92 

97 

97 

yo 

OA 

y* 

104 

93 

99 

102 

94 

1936   

105 

100 

98 

103 

102 

104 

99 

105 

106 

102 

102 

106 

103 

1937 

104 

106 

104 

110 

110 

110 

115 

119 

118 

116 

112 

105 

111 

99 

102 

105 

102 

103 

105 

104 

100 

98 

100 

99 

101 

1939   

102 

101 

107 

106 

107 

1U* 

101 

99 

107 

106 

103 

96 

103 

1940  .... 

98 

96 

98 

102 

107 

103 

105 

97 

107 

106 

103 

100 

102 

1941   

109 

115 

115 

127 

1  QQ 

loo 

147 

145 

153 

150 

146 

147 

135 

1942   

153 

162 

173 

186 

185 

184 

185 

186 

187 

190 

190 

191 

181 

1943   

203 

214 

227 

235 

232 

232 

221 

215 

212 

208 

198 

189 

216 

1944   

190 

195 

198 

199 

194 

187 

178 

180 

177 

184 

187 

187 

188 

1945   

203 

208 

212 

212 

221 

220 

222 

224 

224 

216 

212 

224 

216 

1946   

224 

228 

231 

235 

237 

244 

280 

283 

259 

320 

311 

301 

263 

1947   

288 

302 

334 

334 

323 

330 

330 

Average 

125 

126 

128 

130 

132 

131 

134 

133 

133 

135 

132 

130 

131 
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Table  7.  Beef  Cattle:   Relative  Prices  Received  by  Louisiana  Farmers, 
Auggust  1909— July  1947 
(Aug.  1934— July  1939  =  100) 


i'ear 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

IB 

15 

15 

rage 

1909 

90 

96 

91 

90 

89 

1910 

86 

75 

79 

79 

99 

97 

97 

98 

94 

90 

77 

88 

88 

1911   

86 

86 

75 

86 

79 

77 

75 

73 

84 

77 

79 

84 

80 

1912   

84 

81 

79 

88 

97 

84 

95 

92 

95 

88 

88 

84 

DO 

1913 

79 

90 

94 

90 

110 

105 

105 

101 

110 

110 

116 

97 

101 

1914 

103 

103 

112 

112 

116 

121 

121 

132 

116 

132 

110 

112 

116 

1915 

112 

114 

108 

116 

110 

114 

125 

105 

101 

114 

103 

114 

111 

1916 

119 

119 

116 

130 

127 

119 

119 

119 

123 

121 

114 

121 

121 

1917   

119 

130 

132 

134 

149 

167 

167 

152 

147 

187 

167 

174 

152 

1918    .  .. 

163 

152 

156 

156 

163 

176 

187 

189 

171. 

176 

165 

147 

167 

1919 

158 

171 

176 

165 

187 

167 

187 

189 

174 

174 

160 

167 

173 

1920 

165 

176 

176 

191 

165 

169 

213 

193 

165 

165 

149 

141 

172 

1921 

138 

143 

136 

127 

127 

123 

105 

108 

no 

97 

105 

86 

117 

1922   

99 

101 

92 

97 

99 

103 

101 

97 

94 

86 

90 

1923 

92 

97 

90 

88 

90 

90 

110 

105 

103 

101 

92 

99 

96 

1924 

103 

105 

101 

94 

108 

101 

103 

94 

99 

103 

110 

101 

102 

1925 

103 

92 

116 

121 

105 

121 

103 

92 

99 

101 

110 

99 

105 

1926 

101 

97 

99 

101 

99 

112 

97 

90 

103 

110 

110 

105 

102 

1927   

99 

110 

112 

116 

110 

116 

114 

127 

132 

132 

138 

141 

1928 

141 

136 

149 

143 

167 

165 

152 

165 

178 

189 

158 

163 

159 

1929 

160 

160 

160 

163 

165 

160 

165 

163 

158 

158 

158 

158 

161 

1930 

154 

152 

149 

147 

136 

132 

121 

103 

103 

103 

101 

99 

125 

1931 

116 

110 

116 

119 

119 

108 

110 

99 

94 

90 

92 

84 

105 

1932     .  .. 

86 

92 

90 

77 

77 

77 

81 

79 

80 

77 

75 

71 

OA 

oU 

1933   

64 

64 

65 

70 

81 

74 

74 

74 

66 

68 

69 

65 

70 

1934 

66 

70 

70 

70 

71 

80 

74 

71 

85 

75 

78 

78 

68 

1935 

78 

82 

95 

96 

105 

98 

96 

92 

96 

87 

89 

95 

92 

1936 

105 

99 

92 

105 

99 

103 

97 

99 

103 

95 

95 

101 

99 

1937 

100 

105 

103 

116 

112 

108 

114 

116 

119 

114 

108 

103 

no 

1938 

102 

100 

104 

110 

105 

103 

105 

105 

97 

97 

97 

102 

102 

1939 

110 

110 

116 

119 

121 

114 

110 

110 

119 

116 

116 

109 

114 

1940 

116 

114 

119 

125 

130 

125 

127 

112 

125 

125 

120 

114 

121 

1941 

123 

132 

134 

147 

152 

152 

160 

156 

163 

158 

154 

156 

149 

1942   

163 

174 

182 

196 

191 

191 

182 

182 

187 

187 

187 

189 

184 

1943 

209 

222 

237 

253 

248 

257 

233 

224 

215 

213 

198 

193 

225 

194* 

.  200 

213 

224 

220 

213 

207 

193 

191 

185 

187 

187 

189 

201 

1945 

209 

220 

226 

224 

233 

233 

235 

237 

240 

220 

209 

231 

226 

1946 

229 

237 

244 

248 

250 

262 

290 

281 

257 

275 

292 

286 

263 

1947 

286 

290 

316 

334 

332 

338 

338 

Average 

123 

125 

128 

131 

133 

133 

134 

130 

129 

130 

126 

125 

129 

20 


Table  8.    Veal  Calves:   Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave-  » 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

88 

90 

94 

85 

84 

1910 

81 

71 

71 

88 

85 

97 

87 

96 

83 

88 

81 

90 

85 

85 

83 

74 

74 

74 

74 

87 

80 

101 

83 

80 

90 

82 

1912 

92 

81 

88 

81 

87 

85 

92 

78 

94 

88 

80 

71 

85 

1913 

67 

78 

85 

71 

106 

99 

97 

97 

88 

119 

101 

85 

91 

1911 

97 

99 

104 

112 

103 

106 

112 

163 

ioa 

110 

110 

90 

109 

1915  .... 

103 

104 

101 

110 

108 

106 

117 

104 

108 

106 

94 

106 

106 

1916 

112 

117 

103 

127 

117 

106 

113 

110 

124 

113 

133 

131 

117 

1917 

124 

122 

154 

158 

168 

143 

161 

142 

154 

154 

166 

163 

151 

1918 

159 

142 

145 

140 

168 

175 

182 

159 

149 

170 

136 

136 

155 

1919 

138 

145 

150 

152 

163 

152 

159 

166 

158 

165 

168 

147 

155 

1920 

152 

179 

161 

181 

181 

147 

159 

150 

143 

149 

120 

131 

154 

1921 

129 

136 

131 

127 

122 

113 

101 

87 

94 

94 

81 

101 

110 

1922 

85 

85 

92 

106 

104 

119 

101 

87 

94 

90 

87 

67 

93 

1923 

SO 

90 

92 

90 

99 

92 

97 

96 

90 

92 

88 

88 

91 

1924 

92 

103 

99 

101 

106 

104 

103 

85 

104 

99 

97 

92 

99 

1925 

92 

106 

106 

127 

112 

115 

104 

76 

94 

124 

124 

104 

107 

1926 

97 

124 

106 

115 

104 

124 

106 

119 

117 

129 

112 

99 

113 

1927 

106 

124 

120 

104 

99 

119 

112 

129 

140 

142 

140 

129 

122 

1928 

145 

142 

163 

159 

166 

170 

170 

168 

184 

184 

159 

159 

164 

1929 

170 

161 

173 

177 

188 

182 

177 

181 

172 

165 

166 

163 

173 

1930 

177 

175 

170 

165 

158 

161 

165 

140 

138 

140 

126 

115 

152 

1931 

113 

108 

112 

119 

126 

108 

129 

115 

106 

97 

92 

90 

110 

1932 

88 

88 

88 

74 

74 

72 

79 

73 

72 

72 

72 

70 

77 

1933  ... 

72 

73 

69 

70 

85 

73 

78 

81 

77 

69 

68 

65 

73 

1934 

70 

73 

73 

64 

65 

65 

70 

73 

79 

75 

81 

86 

73 

1935 

86 

86 

86 

88 

97 

101 

90 

92 

104 

87 

96 

104 

93 

1936 

96 

94 

99 

99 

99 

103 

97 

96 

97 

88 

85 

92 

95 

1937 

103 

101 

101 

112 

113 

103 

104 

112 

115 

110 

110 

103 

107 

1938 

99 

103 

101 

112 

110 

106 

106 

103 

103 

94 

103 

99 

103 

1939 

108 

110 

120 

122 

122 

122 

117 

113 

126 

119 

112 

108 

117 

1940 

112 

117 

115 

122 

129 

126 

127 

119 

122 

120 

117 

119 

120 

1941 

126 

135 

136 

147 

152 

150 

159 

158 

165 

165 

175 

159 

152 

1942 

168 

177 

181 

195 

196 

191 

189 

189 

184 

188 

188 

191 

186 

1943 

198 

209 

218 

230 

230 

239 

228 

214 

212 

205 

200 

191 

214 

1944 

200 

204 

207 

216 

211 

202 

200 

193 

193 

188 

195 

195 

200 

1945 

209 

211 

214 

219 

219 

221 

221 

221 

218 

212 

211 

212 

216 

1946 

221 

228 

235 

235 

239 

248 

274 

258 

258 

294 

281 

281 

254 

1947  ... 

283 

301 

319 

326 

326 

336 

343 

Average 

120 

124 

125 

129 

132 

130 

132 

128 

129 

129 

125 

122 

127 

21 


Table  9.     Sheep:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909   

113 

120 

109 

120 

117 

— 

1910  .... 

112 

125 

128 

123 

115 

93 

93 

96 

120 

107 

133 

60 

109 

1911 

133 

88 

80 

93 

93 

93 

93 

131 

139 

128 

112 

115 

108 

1912 

120 

125 

131 

128 

109 

107 

107 

80 

160 

101 

133 

101 

117 

1913   

93 

128 

80 

96 

105 

120 

107 

123 

125 

101 

120 

131 

111 

1914 

123 

120 

96 

157 

136 

147 

131 

155 

120 

133 

131 

133 

132 

1915  ... 

133 

160 

123 

168 

88 

155 

149 

152 

133 

133 

120 

133 

137 

1916 

120 

147 

136 

149 

168 

133 

147 

147 

144 

144 

173 

155 

147 

1917   

155 

160 

160 

147 

195 

181 

197 

192 

181 

200 

232 

205 

184 

1918   

200 

195 

221 

376 

235 

240 

251 

219 

213 

224 

213 

187 

214 

1919 

224 

187 

213 

229 

235 

229 

205 

216 

200 

213 

235 

219 

217 

1920   

205 

192 

176 

197 

195 

235 

240 

208 

173 

176 

187 

168 

196 

1921 

160 

160 

149 

149 

139 

155 

120 

117 

128 

99 

125 

112 

134 

1922 

125 

88 

83 

123 

139 

93 

115 

128 

107 

99 

123 

88 

109 

1923   

107 

133 

160 

171 

187 

173 

160 

147 

133 

115 

133 

141 

147 

1924  ... 

120 

128 

133 

139 

147 

133 

120 

133 

133 

149 

165 

187 

140 

1925     , . . 

203 

213 

187 

160 

133 

160 

187 

173 

157 

160 

160 

187 

173 

1926 

205 

192 

179 

120 

123 

112 

109 

147 

200 

147 

181 

155 

156 

1927 

123 

133 

139 

160 

149 

160 

133 

160 

157 

147 

149 

141 

146 

1928 

139 

139 

187 

160 

176 

187 

176 

187 

200 

213 

200 

211 

181 

1929 

195 

189 

197 

187 

181 

179 

176 

173 

371 

173 

181 

181 

182 

1930 

184 

181 

171 

168 

349 

149 

139 

152 

163 

136 

133 

141 

156 

1931 

144 

131 

139 

141 

147 

125 

109 

99 

69 

64 

80 

80 

111 

1932  .... 

88 

107 

104 

99 

93 

88 

85 

91 

79 

83 

95 

93 

92 

1933  .... 

77 

76 

72 

79 

69 

75 

77 

85 

88 

76 

85 

80 

78 

1934 

87 

88 

80 

80 

77 

72 

71 

79 

76 

73 

81 

89 

79 

1935 

104 

104 

104 

83 

84 

84 

84 

80 

85 

99 

99 

101 

93 

1936 

107 

107 

96 

101 

108 

108 

104 

107 

104 

109 

101 

108 

105 

1937 

108 

115 

112 

109 

112 

104 

107 

107 

120 

115 

96 

107 

109 

1938 

107 

112 

99 

100 

100 

99 

107 

107 

101 

103 

101 

85 

102 

1939 

93 

93 

100 

100 

100 

100 

100 

97 

101 

104 

107 

107 

100 

1940 

107 

112 

112 

107 

106 

104 

112 

107 

107 

100 

101 

96 

106 

1941 

107 

109 

112 

112 

107 

107 

115 

115 

116 

117 

117 

117 

113 

1942  ... 

123 

128 

128 

147 

160 

141 

143 

149 

149 

149 

149 

152 

143 

1943 

155 

160 

160 

179 

165 

173 

173 

165 

160 

160 

160 

173 

165 

1944 

160 

165 

165 

173 

160 

168 

163 

157 

160 

173 

173 

173 

166 

1945   

179 

187 

194 

187 

181 

176 

173 

152 

147 

155 

155 

155 

170 

1946 

155 

160 

160 

175 

176 

176 

197 

189 

195 

200 

187 

187 

180 

1947   

187 

187 

187 

187 

187 

187 

187 

Average 

137 

139 

137 

140 

139 

139 

137 

138 

138 

134 

141 

137 

138 
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Table  10.     Lambs:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

87 

94 

96 

94 

87 

1910 

83 

94 

96 

92 

89 

81 

75 

81 

102 

104 

113 

132 

95 

1911 

100 

66 

66 

83 

104 

87 

91 

96 

108 

94 

89 

85 

89 

1912 

96 

100 

102 

96 

104 

92 

89 

75 

123 

75 

100 

75 

94 

1913 

81 

96 

113 

94 

86 

102 

100 

94 

104 

113 

100 

108 

99 

1914 

111 

100 

87 

136 

113 

119 

125 

132 

151 

132 

102 

104 

118 

1915 

106 

132 

100 

151 

98 

138 

147 

170 

166 

162 

157 

151 

140 

1916 

113 

125 

108 

132 

138 

119 

123 

134 

151 

119 

151 

147 

130 

1917    .  ..  . 

142 

151 

158 

157 

170 

164 

160 

170 

13B 

151 

170 

164 

160 

1918 

164 

160 

204 

170 

198 

204 

208 

189 

185 

187 

170 

175 

184 

1919 

179 

151 

170 

208 

213 

230 

196 

162 

143 

155 

170 

179 

180 

1920 

175 

172 

170 

179 

198 

202 

189 

157 

132 

170 

151 

134 

169 

1921 

147 

158 

170 

119 

136 

136 

109 

96 

115 

102 

123 

98 

126 

1922 

113 

9S 

89 

143 

147 

128 

119 

109 

96 

94 

104 

75 

110 

1923 

94 

113 

85 

132 

142 

149 

153 

1412 

132 

128 

125 

121 

126 

1924 

113 

113 

121 

126 

128 

128 

132 

104 

109 

123 

142 

151 

124 

1925 

160 

170 

160 

151 

142 

151 

160 

142 

126 

132 

170 

179 

154 

1926 

146 

123 

132 

140 

102 

120 

138 

143 

160 

143 

160 

151 

138 

1927 

138 

113 

151 

155 

143 

132 

113 

132 

149 

164 

179 

151 

143 

1928 

138 

130 

143 

158 

211 

200 

175 

179 

189 

181 

189 

181 

173 

1929 

174 

172 

185 

170 

174 

183 

187 

189 

160 

179 

189 

179 

178 

1930 

172 

175 

153 

157 

143 

13"8 

113 

130 

126 

132 

147 

149 

145 

1931 

140 

126 

113 

132 

138 

134 

126 

113 

98 

87 

98 

98 

117 

1932 

106 

115 

89 

89 

79 

77 

72 

72 

72 

66 

73 

72 

82 

1933 

65 

71 

75 

77 

81 

82 

83 

83 

70 

73 

79 

79 

76 

1934 

79 

90 

87 

72 

70 

70 

67 

67 

63 

43 

63 

88 

72 

1935 

104 

98 

94 

94 

85 

89 

81 

81 

81 

113 

113 

113 

96 

J.OU 

J.XO 

111 

J.J.O 

in 

106 

1 0R 

JLUO 

108 

104 

94 

113 

96 

111 

1937 

92 

93 

98 

100 

113 

106 

98 

109 

109 

109 

102 

102 

103 

1938 

100 

100 

100 

100 

111 

111 

104 

98 

94 

98 

98 

94 

101 

1939 

94 

94 

102 

108 

108 

108 

108 

104 

106 

104 

104 

104 

104 

1940 

106 

106 

108 

108 

108 

106 

104 

106 

100 

98 

102 

98 

104 

1941 

102 

100 

106 

108 

113 

113 

111 

113 

117 

117 

121 

126 

112 

1942 

130 

119 

113 

132 

140 

142 

138 

138 

132 

136 

136 

138 

133 

1943 

138 

151 

153 

155 

147 

162 

181 

168 

160 

170 

170 

162 

160 

1944 

164 

168 

164 

164 

151 

158 

158 

168 

162 

159 

151 

151 

160 

1945 

168 

177 

189 

185 

185 

185 

183 

181 

177 

174 

177 

177 

180 

1946 

177 

1S5 

185 

189 

191 

192 

215 

211 

211 

240 

2S0 

240 

206 

1947 

232 

234 

243 

223 

228 

268 

268 

Average 

125 

125 

126 

132 

133 

134 

131 

128 

128 

128 

134 

130 

130 

23 


Table  11.     Hogs:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  -  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

_  . 
Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

In 

15 

IB 

15 

15 

rage 



- 

102 

102 

107 

102 

102 

1910 

102 

100 

123 

133 

118 

113 

113 

112 

105 

120 

112 

105 

113 

1911 

103 

98 

100 

95 

90 

88 

87 

90 

97 

98 

88 

95 

94 

1912 

90 

88 

85 

88 

98 

85 

95 

97 

100 

98 

100 

97 

93 

1913 

98 

93 

97 

90 

98 

100 

100 

108 

102 

108 

107 

107 

101 

1Q1A 

103 

i  no 
xuo 

105 

108 

108 

108 

115 

113 

123 

113 

107 

105 

110 

1915 

102 

100 

100 

97 

98 

98 

108 

98 

100 

98 

97 

92 

99 

1916 

100 

98 

97 

105 

105 

112 

103 

113 

113 

127 

132 

127 

112 

1917 

123 

127 

140 

162 

170 

163 

180 

182 

213 

223 

228 

228 

179 

1918 

200 

210 

223 

218 

227 

218 

207 

222 

233 

218 

242 

242 

222 

217 

208 

222 

232 

223 

250 

253 

232 

233 

213 

223 

228 

1920 

225 

212 

208 

212 

213 

217 

230 

222 

227 

197 

197 

168 

211 

1921 

162 

152 

155 

113 

125 

122 

128 

120 

132 

125 

135 

113 

132 

1922 

113 

112 

118 

113 

117 

108 

112 

108 

122 

118 

127 

120 

116 

1923 

120 

122 

113 

113 

108 

117 

120 

122 

133 

127 

105. 

113 

118 

i  ooa 

115 

118 

115 

110 

117 

118 

118 

125 

127 

128 

133 

142 

122 

1925 

137 

142 

148 

145 

148 

153 

150 

147 

133 

150 

155 

162 

148 

1926 

150 

152 

153 

150 

140 

145 

167 

157 

147 

167 

170 

163 

155 

1927 

162 

165 

152 

150 

140 

137 

135 

152 

152 

155 

155 

143 

150 

1928 

132 

122 

125 

128 

128 

125 

135 

137 

153 

145 

133 

130 

133 

1929   

loo 

1  OK 

130 

-i 

J.OU 

128 

135 

132 

142 

132 

140 

.  135 

132 

133 

1930 

123 

132 

135 

133 

132 

133 

132 

123 

125 

130 

128 

117 

129 

1931 

113 

112 

107 

108 

108 

100 

108 

113 

97 

90 

87 

83 

102 

1932 

78 

78 

78 

72 

72 

60 

67 

73 

73 

68 

65 

64 

71 

1933 

54 

55 

57 

56 

62 

64 

64 

63 

62 

65 

65 

59 

60 

1934   

59 

fti 

Dl 

ao 
Do 

fin 

64 

66 

66 

83 

76 

76 

75 

68 

1935 

83 

83 

92 

88 

87 

95 

95 

97 

113 

102 

112 

110 

96 

1936 

107 

102 

103 

100 

105 

105 

102 

113 

110 

112 

113 

113 

107 

1937 

112 

107 

107 

103 

107 

115 

117 

123 

118 

118 

118 

108 

113 

1938 

97 

97 

98 

93 

97 

102 

103 

103 

103 

100 

103 

95 

100 

1939 

92 

90 

93 

88 

88 

88 

88 

83 

92 

94 

87 

78 

88 

1940   

it 

71 

71 

72 

78 

72 

76 

76 

82 

82 

82 

82 

76 

1941  .... 

90 

92 

90 

102 

110 

115 

130 

132 

140 

138 

135 

135 

117 

1942 

140 

148 

163 

175 

177 

177 

188 

192 

188 

195 

195 

195 

178 

1943 

200 

207 

218 

217 

215 

212 

207 

207 

208 

203 

200 

183 

206 

1944 

177 

173 

167 

173 

170 

163 

157 

165 

167 

177 

182 

183 

171 

1945 

195 

195 

195 

198 

208 

205 

208 

210 

210 

213 

217 

220 

206 

1946 

220 

220 

217 

220 

222 

225 

2T0 

292 

262 

378 

340 

323 

266 

1947 

293 

318 

360 

338 

315 

322 

322 

Average 

127 

127 

128 

128 

130 

129 

134 

137 

138 

142 

136 

133 

133 

24 


Table  12.     Poultry  and  Eggs:    index  Numbers  of  Prices  Received  by  Louisiana 
Farmers,  August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909     .  . 

84 

92 

99 

107 

107 

1910  .... 

110 

99 

89 

85 

86 

86 

82 

86 

90 

101 

109 

116 

95 

1911 

108 

93 

78 

78 

75 

71 

74 

78 

87 

94 

102 

109 

87 

1912 

113 

101 

85 

77 

74 

70 

78 

79 

87 

98 

107 

107 

90 

1913 

108 

93 

85 

74 

78 

78 

84 

94 

105 

101 

120 

131 

96 

1914 

117 

102 

83 

79 

83 

84 

81 

83 

104 

102 

97 

124 

95 

1915 

110 

92 

72 

75 

70 

74 

71 

78 

89 

107 

106 

116 

88 

1916 

117 

87 

76 

78 

74 

78 

78 

86 

98 

115 

124 

150 

105 

1917 

125 

124 

99 

97 

108 

119 

110 

79 

135 

154 

163 

186 

125 

1918 

176 

170 

118 

125 

128 

119 

132 

143 

150 

169 

193 

199 

152 

1919 

216 

173 

137 

142 

148 

149 

161 

180 

199 

205 

211 

231 

179 

1920 

246 

211 

167 

168 

168 

170 

168 

193 

189 

217 

224 

263 

199 

1921 

215 

138 

136 

99 

97 

110 

111 

113 

136 

142 

160 

185 

137 

1922 

146 

134 

86 

97 

88 

107 

106 

115 

139 

145 

168 

181 

126 

1923  ...... 

159 

146 

115 

109 

108 

122 

118 

123 

147 

166 

179 

201 

141 

1924 

174 

171 

112 

108 

113 

114 

116 

121 

146 

174 

168 

205 

144 

1925 

190 

172 

116 

153 

121 

122 

121 

139 

166 

175 

183 

213 

156 

1926 

177 

148 

116 

113 

123 

124 

127 

132 

158 

170 

175 

198 

147 

1927 

177 

140 

98 

108 

101 

108 

114 

126 

148 

163 

172 

187 

137 

1928 

179 

127 

121 

114 

114 

119 

127 

134 

154 

166 

178 

182 

143 

1929 

160 

127 

132 

111 

117 

121 

127 

137 

156 

169 

174 

201 

144 

1930 

182 

159 

109 

113 

109 

110 

106 

110 

124 

130 

133 

142 

127 

1931 

117 

86 

82 

85 

78 

85 

81 

86 

94 

102 

112 

116 

94 

1932 

98 

65 

52 

56 

53 

54 

53 

60 

80 

90 

100 

114 

73 

1933   

101 

54 

46 

48 

53 

54 

62 

74 

83 

84 

92 

101 

71 

1934 

87 

97 

60 

61 

62 

69 

73 

76 

101 

103 

108 

124 

84 

1935 

109 

109 

78 

86 

93 

91 

92 

99 

112 

118 

125 

142 

104 

1936 

112 

102 

85 

83 

84 

70 

95 

103 

115 

120 

131 

159 

105 

1937 

116 

100 

m 

89 

84 

86 

91 

97 

110 

120 

119 

134 

103 

193S 

104 

80 

74 

78 

81 

81 

83 

91 

104 

lit 

117 

130 

94 

1939 

101 

81 

75 

75 

76 

78 

82 

89 

101 

107 

112 

119 

91 

1 9*0 

97 

112 

71 

71 

76 

76 

78 

87 

97 

104 

111 

123 

92 

1941 

108 

82 

77 

91 

89 

96 

113 

119 

135 

146 

159 

182 

116 

1942 

148 

120 

110 

118, 

120 

126 

128 

130 

152 

170 

180 

194 

141 

1943 

180 

164 

155 

162 

162 

162 

165 

170 

189 

208 

220 

229 

180 

1944 

217 

164 

152 

131 

139 

144 

144 

152 

171 

194 

215 

226 

171 

1945 

224 

176 

152 

155 

161 

165 

178 

195 

213 

228 

243 

264 

196 

1946 

244 

192 

155 

160 

167 

176 

205 

219 

238 

249 

265 

262 

211 

1947 

249 

225 

192 

194 

197 

204 

215 

Average 

148 

124 

101 

101 

102 

105 

109 

116 

132 

144 

153 

169 

125 

25 


Table  13.     Chickens:   Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

,- 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave* 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909  .... 

78 

78 

78 

81 

80 

1910  .... 

78 

80 

82 

84 

88 

89 

85 

86 

88 

81 

88 

86 

85 

1911 

84 

85 

84 

86 

89 

88 

83 

86 

91 

92 

91 

90 

87 

1912 

90 

88 

81 

80 

82 

80 

86 

90 

91 

89 

82 

82 

85 

1913 

85 

83 

82 

84 

84 

86 

»o 

on 
yu 

89 

86 

89 

90 

87 

1914 

92 

90 

92 

90 

91 

97 

98 

92 

84 

94 

86 

91 

91 

1915 

78 

82 

90 

90 

84 

86 

87 

82 

83 

81 

95 

88 

86 

1916 

93 

90 

74 

84 

82 

86 

84 

85 

92 

99 

92 

107 

81 

1917  .... 

95 

92 

95 

105 

105 

119 

110 

104 

122 

108 

114 

118 

107 

1918   

107 

114 

112 

110 

1  04 

1  91 

lie 

144 

142 

142 

150 

145 

130 

1919 

153 

144 

131 

121 

147 

154 

157 

176 

196 

170 

163 

170 

157 

1920   

170 

165 

152 

173 

173 

181 

191 

187 

168 

157 

154 

163 

170 

1921 

163 

157 

161 

150 

137 

163 

150 

124 

144 

137 

138 

129 

146 

1922  .... 

138 

119 

121 

120 

95 

148 

127 

133 

144 

137 

139 

152 

131 

1923   

131 

124 

133 

124 

llo 

J.OU 

163 

137 

163 

163 

146 

148 

142 

1924 

137 

150 

137 

135 

144 

146 

141 

144 

157 

157 

146 

146 

145 

1925  ... 

144 

140 

139 

139 

162 

167 

147 

141 

148 

142 

150 

149 

147 

1926 

133 

132 

141 

145 

156 

161 

157 

163 

163 

163 

158 

144 

151 

1927   

152 

148 

144 

156 

159 

156 

118 

150 

150 

149 

156 

144 

151 

1928 

144 

140 

146 

148 

149 

153 

157 

152 

158 

154 

154 

153 

151 

1929   

150 

148 

146 

149 

159 

1  AO 

1  KB. 
XOO 

152 

152 

149 

151 

148 

152 

1930   

143 

146 

141 

142 

143 

-TTc 
A.tD 

127 

127 

125 

124 

116 

110 

132 

1931   

109 

106 

110 

117 

116 

120 

110 

105 

101 

99 

103 

97 

108 

1932   

92 

91 

82 

84 

90 

82 

78 

71 

78 

80 

75 

73 

81 

69 

67 

64 

69 

75 

75 

73 

72 

72 

68 

69 

67 

70 

1934  .... 

73 

75 

72 

78 

82 

84 

82 

77 

85 

83 

85 

85 

80 

1935  .  

86 

87 

89 

98 

99 

103 

97 

94 

103 

101 

110 

111 

98 

1936 

106 

103 

108 

108 

110 

108 

107 

10B 

106 

103 

103 

103 

106 

1937  .... 

100 

95 

98 

101 

103 

103 

100 

101 

107 

108 

103 

105 

102 

1938   

101 

102 

102 

106 

108 

107 

GO 

yy 

yo 

i  r\n 
xuu 

99 

99 

101 

102 

1939 

96 

95 

99 

104 

103 

103 

101 

100 

102 

102 

98 

95 

100 

1940 

93 

98 

93 

97 

108 

107 

102 

95 

99 

102 

101 

104 

100 

1941 

98 

99 

102 

108 

115 

ri6 

118 

114 

120 

120 

125 

127 

114 

1942 

125 

129 

129 

138 

144 

144 

144 

140 

145 

151 

154 

156 

142 

1943  .... 

158 

167 

177 

197 

199 

196 

196 

189 

189 

191 

188 

188 

186 

1944 

189 

181 

181 

181 

183 

183 

184 

188 

188 

184 

191 

192 

185 

1945 

191 

190 

194 

194 

203 

207 

217 

22? 

224 

209 

216 

229 

208 

1946 

221 

216 

209 

216 

216 

222 

242 

242 

229 

229 

229 

229 

225 

1947   

229 

229 

222 

233 

244 

250 

248 

Average  . 

121 

119 

119 

122 

125 

130 

128 

126 

130 

127 

127 

127 

125 

26 


Table  14.     Turkeys:    Relative  Prices  Received  by  Louisiana  Farmers, 
December  1922— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

otjpt. 

Oct. 

Nov 

Dec 

15 

15 

15 

15 

1 5 

15 

10 

15 

ad 

15 

15 

rasa 
** 

140 

140 

155 

135 

135 

142 

140 

119 

130 

150 

135 

150 

140 

124 

161 

144 

150 

165 

166 

160 

150 

155 

166 

161 

158 

150 

124 

150 

161 

146 

166 

145 

166 

145 

156 

lOO 

109 

114 

109 

122 

1 1Q 

83 

98 

98 

100 

no 

yo 

83 

78 

78 

84 

1933   

to 

O  1 

67 

67 

73 

78 

67 

70 

I  o 

73 

67 

78 

88 

88 

78 

1935 

88 

88 

88 

93 

93 

109 

114 

96 

1936 

109 

98 

104 

104 

88 

98 

98 

98 

98 

99 

1937 

98 

93 

88 

93 

98 

98 

93 

93 

93 

98 

104 

104 

96 

1938   

104 

98 

98 

98 

93 

93 

88 

93 

93 

93 

93 

98 

95 

1939 

98 

98 

98 

98 

98 

98 

88 

93 

93 

93 

93 

98 

96 

1940    .  .  .. 

88 

88 

88 

93 

92 

88 

88 

88 

93 

93 

93 

91 

1941  .... 

93 

93 

88 

93 

104 

93 

104 

98 

104 

98 

114 

119 

100 

1942  .... 

109 

104 

109 

121 

118 

119 

114 

119 

115 

128 

138 

163 

121 

1943   

155 

155 

155 

166 

166 

176 

171 

176 

166 

161 

176 

192 

168 

1944      .  . 

192 

181 

176 

171 

171 

171 

161 

166 

.  166 

171 

197 

202 

177 

1945 

207 

192 

192 

181 

187 

187 

187 

202 

202 

197 

202 

207 

195 

1946 

207 

192 

192 

182 

192 

192 

197 

187 

192 

202 

233 

212 

198 

1947 

202 

192 

192 

192 

192 

192 

192 

Average 

130 

116 

115 

122 

132 

132 

129 

128 

129 

120 

131 

134 

127 

Table  15.     Cowpeas:    Relative  Prices  Received  by  Louisiana  Farmers, 
February  1915— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1915    .  , . 

115 

114 

121 

112 

103 

103 

109 

88 

126 

89 

126 

110 

1916 

95 

75 

91 

96 

91 

81 

71 

82 

84 

79 

100 

109 

88 

1917   

109 

129 

129 

141 

165 

194 

155 

'  147 

150 

118 

144 

153 

144 

1918    , .  . 

159 

171 

182 

174 

165 

153 

162 

174 

126 

147 

147 

162 

160 

1919 

147 

159 

168 

171 

188 

235 

247 

229 

176 

194 

188 

171 

189 

1920 

218 

212 

218 

259 

306 

312 

218 

271 

212 

202 

154 

154 

228 

1921 

151 

151 

142 

151 

147 

164. 

169 

169 

141 

135 

131 

134 

148 

1922 

126 

129 

142 

148 

144 

121 

125 

124 

122 

133 

134 

141 

132 

1923 

144 

138 

131 

141 

152 

154 

162 

176 

163 

142 

130 

135 

147 

1924 

141 

147 

162 

176 

182 

188 

176 

176 

194 

182 

147 

176 

171 

1925 

176 

194 

206 

235 

247 

329 

153 

206 

212 

191 

194 

182 

210 

1926 

165 

169 

215 

232 

218 

229 

200 

229 

165 

176 

182 

162 

195 

1927 

153 

159 

147 

165 

147 

147 

156 

144 

156 

132 

141 

118 

147 

1928 

135 

141 

138 

144 

150 

150 

156 

144 

138 

132 

126 

147 

142 

1929      ..  . 

144 

147 

150 

165 

176 

194 

182 

165 

129 

144 

147 

132 

156 

1930 

150 

159 

171 

176 

182 

188 

194 

171 

162 

144 

153 

132 

165 

1931 

126 

121 

135 

144 

144 

141 

150 

129 

94 

88 

97 

94 

122 

1932 

94 

79 

85 

78 

65 

68 

53 

65 

65 

76 

76 

62 

72 

1933 

59 

59 

62 

62 

68 

74 

79 

88 

76 

71 

68 

65 

69 

1934 

79 

94 

97 

112 

109 

103 

103 

91 

103 

97 

100 

100 

99 

1935 

100 

109 

118 

126 

121 

124 

109 

100 

85 

85 

85 

79 

103 

1936 

94 

91 

106 

103 

118 

126 

132 

118 

103 

88 

88 

100 

106 

1937 

112 

115 

118 

124 

132 

132 

121 

115 

100 

88 

88 

94 

112 

1938 

94 

91 

94 

97 

103 

103 

100 

76 

85 

82 

74 

79 

90 

1939 

76 

85 

88 

91 

94 

97 

88 

88 

82 

74 

59 

74 

83 

1940 

71 

76 

79 

79 

91 

94 

97 

85 

82 

76 

76 

76 

82 

1941 

79 

85 

88 

88 

88 

91 

91 

91 

85 

88 

88 

94 

88 

1942      .  . 

100 

106 

115 

121 

126 

141 

132 

129 

124 

115 

109 

109 

119 

1943 

121 

135 

144 

147 

162 

168 

153 

159 

153 

153 

153 

150 

150 

1944 

153 

174 

182 

206 

226 

203 

194 

188 

171 

165 

162 

165 

182 

1945 

168 

179 

188 

206 

212 

200 

206 

200 

176 

171 

176 

176 

188 

1946 

176 

176 

194 

212 

235 

247 

247 

253 

212 

203 

215 

206 

215 

1947 

221 

206 

241 

271 

271 

282 

259 

Average 

126 

130 

137 

147 

152 

158 

146 

146 

132 

128 

126 

127 

138 

27 


Table  16.     Eggs:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

— — 
Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

IB 

15 

15 

rage 

1909 

86 

95 

105 

114 

114 

1910   

119 

105 

90 

86 

86 

86 

81 

86 

90 

105 

114 

124 

98 

1911 

114 

95 

76 

76 

71 

67 

71 

76 

86 

95 

105 

114 

87 

1912  ... 

119 

105 

86 

71 

71 

67 

76 

76 

86 

100 

114 

119 

91 

1913  .... 

116 

95 

86 

71 

76 

76 

81 

95 

110 

105 

129 

1  At 

14o 

yy 

1914 

124 

105 

81 

76 

81 

81 

76 

81 

110 

105 

100 

.  133 

96 

1915 

119 

95 

67 

71 

67 

71 

67 

76 

90 

114 

110 

124 

89 

1916 

124 

86 

76 

76 

71 

76 

76 

86 

100 

119 

133 

162 

99 

1917   

133 

133 

100 

95 

110 

119 

110 

119 

138 

167 

176 

205 

134 

1918  .... 

195 

186 

119 

129 

129 

119 

129 

143 

152 

176 

205 

Of  A. 

158 

1919  .... 

233 

181 

138 

148 

148 

148 

162 

181 

200 

214 

224 

248 

185 

1920  ... 

267 

224 

171 

167 

167 

167 

162 

195 

195 

233 

243 

290 

207 

1  Q*>1 

229 

133 

129 

86 

86 

95 

100 

110 

133 

143 

167 

200 

134 

1922 

148 

138 

76 

90 

86 

95 

100 

110 

138 

148 

176 

190 

125 

1923 

167 

152 

110 

105 

105 

114 

114 

119 

143 

167 

190 

219 

1  AO 
LIZ 

1924 

186 

176 

105 

100 

105 

105 

110 

114 

143 

181 

176 

224 

144 

1925  .... 

205 

181 

110 

157 

110 

110 

114 

138 

171 

186 

195 

233 

159 

1QOC 

190 

152 

110 

105 

114 

114 

119 

124 

157 

171 

181 

214 

146 

1927  .... 

186 

138 

86 

95 

86 

95 

105 

119 

148 

167 

176 

200 

133 

1928 

190 

124 

114 

105 

105 

110 

119 

129 

152 

171 

186 

190 

141 

1929 

162 

129 

129 

100 

105 

110 

119 

133 

157 

176 

181 

219 

143 

1930     .  . 

195 

162 

100 

105 

100 

100 

100 

105 

124 

133 

138 

152 

126 

1  QQ1 

119 

81 

75 

77 

67 

75 

73 

81 

92 

104 

115 

122 

90 

193*2 

99 

58 

44 

48 

43 

47 

46 

57 

81 

93 

109 

127 

71 

1933   

111 

50 

40 

41 

47 

48 

59 

74 

86 

89 

1  Art 

11Q 

ilo 

72 

1934  .... 

92 

80 

56 

56 

57 

64 

70 

75 

105 

110 

116 

137 

85 

1935 

116 

116 

74 

83 

91 

88 

91 

100 

114 

124 

130 

151 

106 

101 

77 

75 

77 

88 

92 

103 

118 

126 

140 

178 

107 

1937  ...... 

121 

101 

83 

86 

78 

81 

88 

96 

112 

124 

125 

144 

103 

1938 

105 

72 

65 

69 

72 

72 

79 

89 

106 

116 

123 

140 

on 

1939 

102 

76 

67 

66 

68 

70 

76 

86 

101 

109 

117 

127 

89 

1940 

99 

118 

63 

63 

66 

66 

71 

85 

97 

106 

115 

130 

90 

1941 

110 

77 

69 

86 

81 

91 

112 

121 

141 

155 

170 

200 

118 

1942 

156 

119 

104 

112 

113 

121 

125 

128 

156 

178 

189 

206 

142 

1943 

188 

164 

150 

152 

152 

152 

156 

165 

190 

215 

230 

243 

180 

1944 

226 

158 

143 

115 

126 

131 

132 

141 

167 

198 

223 

237 

166 

1945 

233 

171 

138 

143 

148 

152 

157 

187 

210 

234 

252 

276 

193 

1946 

252 

186 

138 

138 

152 

162 

195 

214 

243 

257 

276 

274 

207 

1947 

258 

226 

184 

183 

185 

191 

207 

Average 

156 

125 

96 

95 

95 

98 

103 

114 

134 

149 

161 

182 

126 

28 


Table  17.     Cotton:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 







109 

110 



121 



130 

135 

1910 

137 

135 

133 

131 

133 

132 

131 

132 

130 

130 

135 

137 

133 

1911 

136 

134 

132 

131 

134 

137 

131 

123 

105 

93 

86 

82 

119 

1912 

82 

88 

92 

100 

107 

109 

112 

110 

106 

103 

104 

114 

102 

1913 

116 

110 

110 

112 

112 

112 

112 

112 

118 

126 

118 

112 

114 

1914 

111 

110 

1 1  n 

110 

112 

116 

117 

106 

86 

68 

63 

65 

98 

1915 

67 

70 

73 

80 

82 

78 

77 

78 

90 

104 

107 

107 

84 

1916 

109 

109 

108 

109 

112 

116 

118" 

128 

139 

151 

171 

170 

128 

1917 

160 

155 

158 

172 

185 

213 

230 

226 

223 

232 

250 

263 

206 

1918 

278 

286 

295 

288 

267 

267 

270 

282 

296 

285 

269 

264 

279 

1919 

255 

239 

230 

232 

291 

302 

296 

293 

321 

337 

352 

284 

1920 

361 

356 

366 

374 

374 

371 

366 

324 

257 

202 

154 

124 

302 

1921 

116 

112 

97 

90 

91 

90 

88 

95 

138 

170 

154 

145 

116 

1922 

145 

141 

145 

145 

155 

181 

192 

193 

187 

192 

217 

227 

177 

1923 

234 

251 

267 

265 

245 

236 

229 

221 

240 

260 

276 

305 

252 

1924 

305 

295 

257 

ova 

270 

ZD  ( 

255 

257 

210 

210 

200 

207 

250 

1925 

208 

212 

220 

214 

210 

219 

219 

214 

207 

198 

172 

166 

205 

1926 

168 

152 

151 

152 

150 

153 

141 

146 

158 

107 

101 

97 

140 

1927 

98 

114 

118 

123 

135 

142 

146 

161 

216 

193 

185 

174 

150 

1928 

174 

162 

166 

172 

187 

184 

193 

179 

164 

170 

168 

170 

174 

1929 

±  i  \j 

j.oy 

178 

172 

169 

166 

165 

163 

170 

163 

154 

153 

166 

1930 

152 

142 

130 

135 

135 

130 

m 

107 

93 

86 

89 

83 

116 

1931 

82 

85 

88 

88 

82 

71 

81 

57 

54 

48 

57 

52 

70 

1932 

53 

53 

60 

54 

49 

43 

48 

60 

70 

64 

57 

52 

55 

1933 

54 

53 

59 

59 

77 

82 

98 

83 

85 

86 

90 

90 

76 

1934 

•70 

110 

no 

11  n 

J.XU 

105 

110 

116 

124 

126 

119 

118 

118 

113 

1935 

116 

114 

110 

110 

115 

110 

111 

108 

100 

105 

109 

106 

110 

1936 

105 

105 

105 

107 

108 

108 

117 

117 

120 

117 

117 

119 

112 

1937 

118 

118 

127 

131 

122 

114 

ire 

102 

85 

76 

71 

72 

104 

1938 

73 

77 

79 

79 

80 

75 

78 

77 

79 

81 

80 

79 

78 

1939 

79 

78 

-  79 

75 

80 

80 

82 

82 

87 

82 

84 

91 

82 

1940 

94 

93 

93 

92 

92 

89 

on 

85 

88 

90 

90 

88 

91 

1941 

90 

90 

94 

100 

109 

118 

133 

142 

166 

159 

153 

158 

126 

1942 

173 

175 

176 

187 

183 

175 

177 

171 

176 

176 

176 

176 

177 

1943 

184 

184 

186 

190 

190 

190 

190 

191 

192 

188 

180 

175 

187 

1944 

178 

184 

188 

190 

190 

190 

196 

194 

199 

200 

198 

195 

192 

1945 

197 

196 

195 

198 

202 

205 

205 

206 

208 

215 

215 

215 

205 

1946 

220 

222 

231 

237 

245 

252 

287 

318 

336 

352 

286 

295 

273 

1947 

295 

301 

314 

317 

320 

330 

346 

Average 

148 

148 

149 

151 

153 

154 

158 

156 

157 

155 

151 

151 

153 

29 


Table  18.     Food  Grains:    Index  Numbers  of  Prices  Received  by  Louisiana 
Farmers,  August  1909— July  1947 

1934— July  1939  =  100) 


(Aug. 


Year 


1944 
1945 
1946 
1947 


Average 


Jan. 
15 


Feb. 
15 


108 
88 
103 
125 

109 
112 
97 
117 

253 

198 
370 
106 
144 
126 

143 
187 
199 
144 
121 

128 
130 
98 
73 
50 

101 
100 
108 
119 
94 

86 
97 
124 
203 
232 

250 
239 
239 
304 


144 


Mar. 
15 


82 
117 
127 


126 
117 
125 
267 

232 
358 
104 
126 
121 

144 
183 
194 
141 
116 

125 
139 
102 
69 
47 

102 
107 
110 

126 
86 

90 
89 
137 
213 
232 

253 
239 
233 
348 


145 


Apr. 
15 


87 
125 
123 

78 
128 
125 
130 
291 

238 
370 
107 
140 
141 

141 
181 
186 
142 
117 

125 
134 
99 
68 
52 

104 
111 
108 
127 
82 

84 
84 
135 
229 
235 

246 
239 
252 
349 


147 


May 
15 


103 
77 
130 
104 

92 
131 
128 
175 
270 

215 
339 
100 
119 
143 

146 
180 
171 
137 
120 

127 
140 
10.1 
64 
61 

105 
112 
109 
130 
74 

83 
84 
161 
234 
241 

247 
240 
252 
338 


147 


June 
15 


100 
83 
134 
108 

110 
126 
96 
222 
299 

258 
314 
110 
114 
115 

169 
186 
179 
135 
125 

122 
139 
97 
64 
73 

101 
113 
116 
124 
76 

83 
97 
161 
234 
237 

234 
240 
259 
336 


150 


July 
15 


90 

79 
125 
114 

109 
126 
117 
194 
276 

303 
350 
102 
128 
141 

176 
196 
184 
133 
128 

123 
136 
97 
62 
78 

100 
117 
116 
116 
82 

83 
97 
156 
222 
238 

226 
239 
259 
3T9 


152 


94 


151 
121 

119 

119 
108 
225 
249 

347 
273 
99 
140 
157 

178 
196 
190 
135 
121 

123 
130 
96 
60 
79 

98 
114 
117 

m 

83 

82 
102 
151 
219 
232 

224 
240 
259 
362 


152 


Aug. 
15 


123 
99 
99 
125 
131 

152 
113 
137 

232 
252 

458 
224 
125 
136 
135 

172 
190 
152 
117 
120 

131 
115 
74 
61 
84 

102 
96 

118 
99 


Sept. 
15 


Oct. 
15 


76 
102 
137 
206 
209 

214 
214 
228 


149 


105 

81 

88 
119 
119 

136 
100 
107 
228 
243 

333 
205 
128 
106 
141 

168 
186 
153 
119 
120 

129 
104 
62 
61 
97 

101 
72 

128 
85 
78 

115 
83 
112 
206 
208 

208 
215 
255 


141 


81 
94 
94 
112 

94 
93 
111 
209 
218 

294 
169 
126 
110 
144 

167 
187 
146 
122 
118 

128 
101 
62 
55 
101 

108 
84 
113 
104 
84 

98 
91 
124 
189 
225 

236 
230 
305 


139 


Nov. 
15 


84 
97 
113 
140 


147 
122 
240 
213 

298 
166 
115 
140 
139 

170 
197 
145 
119 
122 

129 
100 
78 
54 
103 

110 
91 
109 
107 
89 

100 
103 
165 
200 
248 

239 
245 
320 


147 


Dec. 
15 

92 
87 
94 
119 


119 
147 
117 
248 
218 

294 
130 
115 
126 
138 

183 
198 
143 
119 
124 

127 
96 
77 
53 
97 

101 
96 

106 
88 
84 


107 
192 
219 

245 

243 
239 
322 


146 


30 


Table  19.     Rice:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

-Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

1 K 
AO 

15 

15 

3  5 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

123 

105 

99 

96 

92 

1910 

108 

96 

88 

103 

100 

90 

94 

99 

81 

81 

84 

87 

93 

1911   

88 

82 

87 

77 

83 

79 

96 

99 

88 

94 

97 

94 

89 

1912 

103 

117 

125 

130 

134 

125 

151 

125 

119 

94 

113 

119 

121 

1913 

125 

127 

123 

104 

108 

114 

121 

131 

119 

112 

140 

96 

118 

1914 

109 

95 

78 

92 

110 

109 

119 

152 

136 

94 

96 

119 

109 

1915 

112 

126 

129 

131 

126 

126 

119 

113 

100 

94 

112 

93 

116 

1916   

97 

118 

126 

129 

96 

-110 

1  is 

109 

138 

-i  no 

J.US 

117 

11K 
-LAO 

1917 

117 

125 

130 

175 

223 

194 

226 

234 

230 

210 

242 

249 

196 

1918 

255 

269 

294 

271 

301 

278 

251 

253 

245 

219 

214 

219 

256 

1919 

199 

234 

239 

216 

260 

304 

349 

462 

336 

296 

300 

296 

291 

1920 

373 

361 

373 

340 

314 

350 

274 

223 

205 

166 

166 

130 

273 

1921 

105 

103 

106 

99 

109 

101 

97 

1  OK 

1  07 

114. 

114. 

1 1  r» 
ill) 

1922 

144 

126 

140 

118 

113 

129 

140 

136 

105 

109 

140 

126 

127 

1923 

126 

121 

142 

143 

114 

140 

157 

134 

140 

144 

139 

138 

136 

1924 

143 

144 

140 

145 

169 

175 

178 

171 

168 

166 

170 

183 

163 

1925 

187 

133 

181 

179 

184 

194 

195 

190 

186 

187 

197 

199 

18S 

1926 

200 

195 

186 

170 

178 

183 

190 

151 

loo 

144 

1 

1  Tn 
J.  I  (J 

1927 

144 

140 

142 

136 

135 

132 

135 

117 

118 

122 

118 

119 

130 

1928 

121 

116 

117 

119 

125 

127 

121 

119 

119 

118 

122 

123 

121 

1929 

127 

125 

125 

126 

121 

122 

122 

130 

129 

127 

129 

127 

126 

1930 

130 

139 

134 

139 

138 

135 

129 

114 

103 

100 

99 

95 

121 

1931   

97 

101 

99 

100 

96 

96 

95 

73 

61 

61 

78 

77 

86 

1932 

73 

69 

68 

64 

64 

62 

60 

61 

61 

55 

53 

53 

62 

1933 

49 

47 

52 

61 

73 

78 

79 

84 

97 

101 

104 

97 

77 

1934 

101 

103 

104 

105 

101 

100 

97 

103 

101 

108 

110 

101 

103 

1935 

100 

106 

110 

112 

113 

117 

114 

96 

71 

84 

91 

96 

101 

1936 

108 

110 

108 

109 

116 

116 

117 

118 

129 

113 

109 

106 

113 

1937 

119 

126 

127 

130 

123 

116 

110 

99 

84 

104 

108 

88 

111 

1938 

94 

86 

82 

74 

75 

82 

83 

83 

78 

84 

90 

84 

83 

1939 

86 

90 

84 

83 

83 

83 

82 

75 

116 

99 

101 

96 

90 

1940 

97 

90 

84 

84 

97 

97 

103 

103 

83 

91 

104 

108 

95 

1941 

125 

138 

136 

162 

162 

157 

152 

138 

113 

125 

166 

194 

147 

1942 

205 

216 

231 

233 

236 

223 

221 

208 

208 

191 

201 

221 

216 

1943 

234 

234 

236 

243 

239 

239 

234 

210 

209 

226 

249 

247 

233 

1944 

252 

255 

247 

248 

234 

226 

225 

214 

209 

238 

240 

244 

236 

1945 

240 

240 

24C 

240 

240 

240 

240 

214 

216 

231 

247 

240 

236 

1946 

240 

234 

253 

253 

260 

260 

260 

227 

256 

306 

322 

325 

266 

1947 

305 

351 

351 

338 

338 

319 

364 

Average 

144 

146 

148 

147 

150 

152 

153 

149 

141 

139 

147 

145 

147 

31 


Table  20.     Feed  Grains  and  Hay:    Index  Numbers  of  Prices  Received  by 
Louisiana  Farmers,  August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan.  J 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

109 

99 

94 

95 

96 

1910 

98 

101 

102 

105 

106 

108 

106 

101 

94 

87 

83 

83 

98 

1911   

84 

87 

on 
ov 

no 

y<s 

92 

97 

99 

95 

94 

98 

98 

93 

1912 

101 

104 

109 

116 

125 

126 

122 

116 

102 

94 

94 

100 

109 

1913 

102 

101 

105 

107 

107 

109 

109 

112 

110 

110 

109 

105 

107 

1914 

105 

107 

109 

109 

113 

117 

118 

115 

115 

113 

105 

110 

111 

1915 

113 

114 

119 

125 

127 

132 

130 

119 

111 

98 

90 

92 

114 

95 

no 

yo 

105 

108 

105 

103 

104 

108 

109 

109 

115 

127 

107 

1917   

130 

133 

143 

162 

185 

199 

215 

220 

205 

191 

186 

187 

180 

1918 

192 

203 

224 

232 

226 

222 

221 

232 

228 

216 

212 

212 

218 

1919 

214 

218 

215 

224 

237 

234 

236 

236 

220 

212 

207 

209 

222 

1920  .... 

214 

224 

242 

254 

256 

253 

248 

221 

192 

160 

131 

127 

210 

1  Q*>1 

loo 

131 

124- 

129 

130 

128 

1217 

108 

97 

95 

99 

120 

1922      ,  .. 

94 

99 

109 

109 

107 

113 

119 

113 

112 

110 

112 

117 

110 

1923 

120 

125 

138 

145 

146 

149 

147 

139 

134 

136 

139 

139 

138 

1924 

142 

143 

154 

148 

144 

144 

149 

161 

162 

168 

164 

157 

153 

1925 

161 

171 

179 

160 

179 

172 

165 

142 

144 

136 

135 

139 

157 

144 

141 

148 

146 

140 

143 

132 

132 

126 

123 

114 

137 

1927 

116 

122 

114 

120 

123 

125 

140 

135 

127 

120 

119 

125 

124 

1928 

130 

133 

136 

136 

141 

150 

152 

141 

140 

122 

124 

124 

136 

1929 

121 

122 

132 

139 

132 

133 

137 

131 

126 

122 

122 

123 

128 

1930 

121 

126 

127 

130 

128 

128 

122 

124 

128 

127 

119 

116 

125 

11  a 

X  lO 

J.XO 

113 

108 

109 

103 

89 

75 

60 

60 

62 

94 

1932 

62 

61 

64 

60 

60 

62 

m 

60 

58 

57 

55 

56 

60 

1933 

51 

53 

55 

61 

72 

71 

84 

85 

76 

74 

75 

76 

69 

1934 

79 

83 

87 

88 

89 

94 

95 

98 

104 

104 

107 

116 

95 

1935 

116 

12? 

126 

128 

125 

120 

118 

110 

97 

89 

89 

87 

111 

1936 

86 

on 
o» 

96 

yo 

yo 

QA. 

y* 

102 

119 

125 

117 

112 

119 

104 

1937 

123 

122 

126 

134 

134 

128 

130 

115 

102 

90 

83 

82 

114 

1938 

86 

87 

88 

88 

90 

88 

88 

82 

76 

71 

69 

70 

82 

1939 

71 

71 

76 

80 

79 

83 

84 

77 

81 

79 

81 

82 

79 

1940 

86 

92 

96 

94 

99 

96 

94 

91 

83 

81 

82 

81 

90 

1941 

83 

87 

89 

96 

97 

97 

96 

94 

98 

97 

98 

99 

94 

1942 

103 

110 

116 

123 

124 

121 

122 

118 

117 

115 

118 

123 

118 

1943 

125 

135 

143 

148 

151 

151 

158 

156 

158 

166 

169 

176 

153 

1944 

180 

184 

189 

186 

180 

183 

182 

177 

180 

176 

177 

179 

181 

1945 

183 

184 

183 

184 

181 

175 

175 

178 

170 

166 

167 

173 

177 

1946 

169 

176 

182 

182 

194 

204 

239 

231 

215 

217 

220 

220 

204 

1947 

219 

222 

229 

229 

229 

229 

236 

Average 

121 

124 

129 

131 

133 

134 

13B 

132 

127 

122 

120 

122 

128 

32 


Table  21.     Corn:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909  .. 

106 

95 

90 

91 

92 

1910 

95 

96 

96 

100 

104 

106 

104 

96 

88 

82 

75 

75 

93 

77 

78 

81 

86 

86 

oo 

90 

91 

88 

88 

91 

91 

86 

1912 

92 

94 

97 

105 

119 

119 

119 

114 

96 

88 

88 

91 

102 

1913 

94 

94 

100 

103 

104 

106 

106 

109 

106 

106 

104 

100 

103 

1914 

99 

100 

101 

103 

109 

116 

117 

112 

112 

109 

99 

106 

107 

1915 

112 

112 

117 

122 

123 

130 

127 

117 

109 

92 

85 

86 

111 

88 

94 

101 

103 

100 

99 

101 

106 

108 

106 

114 

129 

104 

1917 

131 

132 

145 

169 

192 

209 

231 

239 

221 

200 

192 

195 

188 

1918 

196 

205 

230 

238 

229 

226 

230 

244 

238 

221 

213 

212 

224 

1919 

214 

217 

210 

218 

234 

234 

239 

239 

226 

217 

204 

205 

221 

1920 

208 

218 

244 

257 

258 

258 

252 

226 

192 

153 

119 

117 

208 

1921 

125 

130 

119 

111 

125 

127 

125 

114 

99 

86 

83 

88 

HI 

1922 

86 

91 

104 

104 

101 

106 

114 

110 

106 

105 

106 

110 

104 

1923 

114 

121 

135 

143 

143 

147 

145 

138 

134 

135 

136 

136 

136 

1924 

140 

142 

156 

149 

143 

143 

149 

158 

161 

166 

164 

148 

152 

1925 

151 

162 

169 

156 

182 

171 

161 

143 

143 

130 

132 

127 

152 

1926   

130 

130 

130 

138 

132 

130 

135 

117 

123 

119 

116 

104 

125 

1927 

110 

116 

109 

114 

118 

123 

142 

136 

130 

117 

116 

122 

121 

1928 

125 

127 

132 

132 

139 

151 

153 

143 

143 

121 

123 

121 

134 

1929 

118 

118 

129 

140 

131 

134 

138 

132 

125 

119 

119 

119 

127 

1930 

118 

123 

123 

130 

129 

127 

122 

125 

129 

127 

118 

116 

124 

116 

113 

116 

113 

108 

109 

106 

90 

73 

53 

55 

57 

92 

1932 

57 

56 

58 

56 

56 

60 

60 

57 

53 

53 

49 

51 

56 

1933 

47 

48 

51 

58 

71 

70 

86 

84 

74 

73 

74 

75 

68 

1934 

77 

84 

87 

90 

92 

96 

97 

100 

105 

104 

108 

119 

97 

1935 

118 

125 

127 

132 

130 

126 

123 

114 

99 

91 

87 

86 

113 

1936   

84 

88 

94 

96 

96 

96 

105 

122 

129 

121 

116 

122 

106 

1937 

125 

125 

130 

142 

140 

134 

136 

121 

103 

87 

78 

78 

117 

1938 

82 

82 

84 

90 

87 

87 

86 

81 

73 

65 

64 

64 

79 

1939 

66 

66 

70 

75 

77 

83 

83 

77 

78 

78 

78 

79 

76 

1940 

83 

87 

92 

92 

97 

96 

95 

95 

83 

79 

81 

78 

88 

1941 

82 

86 

88 

96 

96 

96 

97 

97 

100 

97 

99 

99 

94 

1942 

104 

110 

117 

125 

127 

125 

127 

123 

121 

117 

119 

123 

120 

1943 

125 

134 

142 

148 

155 

156 

161 

157 

160 

168 

168 

177 

154 

1944 

178 

182 

188 

184 

183 

188 

187 

179 

182 

179 

177 

179 

182 

1945  . 

183 

184 

184 

188 

184 

178 

178 

182 

175 

169 

169 

174 

179 

1946 

169 

177 

186 

186 

201 

214 

256 

245 

223 

227 

227 

227 

212 

1947   

227 

232 

239 

239 

243 

247 

253 

Average 

117 

120 

125 

130 

132 

134 

137 

133 

127 

120 

117 

119 

126 

33 


Table  22.   Oats:   Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


 = 

Year 

Jan. 

Feb. 

Mar. 

 \ 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909   

128 

124 

126 

126 

124 

1910   

120 

120 

126 

120 

116 

118 

118 

108 

104 

100 

100 

100 

112 

104 

110 

112 

108 

120 

120 

120 

124 

122 

126 

130 

120 

118 

1912 

122 

128 

128 

136 

134 

130 

124 

116 

108 

104 

104 

104 

120 

1913  .... 

108 

108 

108 

108 

108 

110 

112 

112 

112 

112 

112 

112 

110 

1914   

116 

122 

120 

115 

116 

112 

116 

120 

128 

132 

128 

132 

121 

1915   

136 

138 

140 

148 

148 

144 

140 

124 

108 

112 

112 

112 

130 

112 

X  J-D 

120 

120 

120 

116 

114 

116 

110 

112 

126 

136 

118 

1917   

142 

144 

148 

154 

160 

164 

172 

192 

182 

178 

192 

184 

168 

1918 

168 

174 

202 

220 

220 

212 

216 

224 

216 

206 

202 

194 

204 

1919  .... 

192 

188 

184 

196 

200 

208 

212 

204 

186 

178 

194 

192 

194 

1920 

208 

240 

240 

232 

236 

238 

248 

234 

204 

212 

192 

156 

220 

1  id. 

llD 

182 

152 

142 

124 

110 

118 

124 

140 

148 

140 

136 

141 

1922 

124 

128 

130 

124 

112 

108 

116 

124 

128 

124 

128 

128 

123 

1923   

130 

132 

132 

146 

144 

140 

132 

126 

128 

134 

138 

126 

134 

1924 

132 

132 

130 

122 

130 

130 

134 

120 

136 

140 

156 

162 

135 

1925 

168 

170 

170 

140 

136 

150 

152 

122 

128 

140 

150 

160 

149 

1926   

130 

J-J-O 

126 

122 

120 

112 

120 

120 

122 

128 

140 

130 

124 

1927 

120 

130 

130 

120 

120 

126 

120 

124 

130 

124 

136 

130 

126 

1928   

128 

134 

142 

154 

160 

162 

154 

138 

1'24 

128 

134 

130 

141 

1929  .... 

126 

136 

134 

128 

130 

140 

136 

138 

140 

142 

136 

134 

135 

1930  .... 

138 

136 

130 

128 

130 

128 

112 

116 

114 

110 

108 

112 

122 

1931   

108 

104 

112 

94 

1032 

90 

78 

66 

72 

62 

6B 

68 

85 

1932 

64 

64 

66 

64 

66 

62 

62 

60 

60 

54 

52 

56 

61 

1933 

56 

56 

60 

64 

68 

74 

96 

94 

92 

84 

90 

84 

76 

1934  .... 

88 

90 

100 

96 

96 

102 

96 

116 

116 

136 

146 

130 

109 

1935 

130 

128 

126 

130 

128 

118 

112 

108 

100 

92 

92 

88 

113 

1936   

84 

no 

90 

80 

90 

70 

86 

102 

108 

100 

112 

114 

94 

1937 

120 

120 

128 

128 

132 

108 

116 

102 

98 

98 

94 

90 

112 

1938  ... 

86 

84 

84 

84 

82 

76 

76 

68 

74 

74 

76 

74 

78 

1939 

80 

80 

82 

80 

76 

78 

72 

70 

92 

90 

90 

90 

82 

1940 

92 

100 

100 

100 

100 

86 

80 

80 

80 

84 

86 

86 

90 

1941 

86 

86 

86 

90 

88 

80 

82 

82 

90 

104 

108 

112 

91 

1942   

112 

114 

120 

120 

120 

125 

110 

110 

112 

120 

120 

130 

118 

1943 

132 

142 

152 

156 

160 

152 

162 

170 

184 

202 

200 

204 

168 

1944     .  .. 

204 

206 

204 

198 

194 

196 

196 

194 

196 

192 

198 

196 

198 

1945 

194 

196 

194 

196 

194 

160 

168 

168 

170 

172 

174 

184 

181 

1946 

184 

184 

184 

196 

206 

226 

248 

242 

232 

220 

230 

226 

215 

1947 

214 

224 

230 

230 

230 

218 

216 

Average 

128 

131 

•132 

131 

132 

129 

130 

129 

128 

129 

132 

130 

130 

34 


Table  23.     Hay:   Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


in. 

Feb. 

Mar 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

.5 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

114 

112 

106 

106 

106 

108 

118 

124 

121 

114 

115 

115 

119 

118 

106 

112 

110 

115 

112 

121 

121 

118 

112 

115 

124 

125 

116 

112 

110 

125 

118 

133 

144 

155 

157 

149 

139 

131 

125 

125 

117 

119 

137 

136 

137 

131 

128 

125 

121 

118 

119 

124 

123 

125 

131 

126 

126 

128 

136 

139 

134 

128 

126 

126 

128 

129 

127 

124 

119 

129 

112 

116 

123 

131 

137 

138 

138 

130 

120 

119 

115 

116 

125 

118 

110 

119 

126 

125 

118 

113 

113 

113 

118 

116 

116 

117 

123 

130 

129 

137 

161 

164 

156 

148 

140 

154 

157 

153 

146 

182 

205 

205 

213 

219 

207 

187 

183 

191 

198 

212 

217 

202 

221 

230 

246 

262 

262 

241 

231 

231 

204 

199 

226 

231 

232 

244 

244 

236 

248 

253 

236 

230 

215 

188 

176 

163 

166 

217 

1  77 

184 

179 

164 

153 

152 

148 

143 

141 

134 

134 

137 

154 

125 

127 

128 

128 

134 

143 

140 

134 

133 

127 

133 

145 

133 

145 

144 

153 

153 

159 

160 

157 

146 

136 

144 

152 

154 

150 

154 

154 

154 

149 

154 

154 

154 

185 

175 

185 

168 

195 

165 

206 

211 

226 

185 

179 

182 

185 

144 

154 

160 

143 

185 

180 

199 

215 

194 

205 

216 

195 

185 

206 

175 

154 

153 

152 

187 

139 

148 

134 

144 

144 

134 

139 

134 

113 

134 

128 

139 

136 

154 

159 

149 

147 

143 

145 

144 

134 

135 

125 

125 

135 

141 

132 

137 

147 

139 

139 

128 

134 

123 

128 

127 

127 

136 

133 

131 

138 

143 

134 

123 

134 

123 

123 

133 

134 

123 

119 

130 

119 

128 

128 

118 

112 

113 

98 

95 

86 

88 

80 

82 

104 

84 

83 

90 

76 

76 

72 

72 

72 

77 

77 

83 

79 

78 

69 

74 

74 

71 

77 

77 

71 

85 

82 

78 

74 

77 

76 

85 

76 

84 

77 

72 

82 

83 

83 

98 

96 

92 

100 

86 

103 

113 

123 

109 

104 

106 

95 

90 

87 

82 

98 

90 

100 

97 

91 

110 

96 

109 

90 

95 

110 

117 

108 

98 

106 

102 

114 

113 

108 

106 

109 

108 

104 

96 

101 

100 

105 

100 

105 

103 

111 

104 

103 

106 

98 

102 

92 

92 

96 

88 

98 

99 

92 

92 

103 

103 

S2 

85 

91 

82 

89 

83 

91 

91 

91 

99 

110 

110 

103 

107 

98 

96 

79 

80 

96 

86 

92 

96 

88 

91 

96 

98 

103 

103 

92 

84 

92 

95 

92 

96 

94 

99 

107 

113 

116 

111 

109 

103 

97 

105 

108 

110 

119 

108 

125 

141 

146 

148 

132 

128 

144 

149 

146 

149 

164 

166 

145 

181 

190 

189 

188 

164 

158 

154 

164 

170 

157 

171 

172 

172 

171 

190 

175 

164 

164 

170 

164 

164 

149 

154 

159 

164 

166 

164 

170 

164 

164 

159 

154 

165 

165 

176 

173 

185 

185 

169 

185 

178 

183 

185 

166 

155 

165 

134 

140 

142 

139 

138 

135 

133 

130 

128 

127 

128 

133 

134 

35 


Table  24.     Dairy  Products:    Index  Numbers  of  Prices  Received  by  Louisiana 
Farmers,  August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

35 

15 

15 

15 

15 

15 

15 

rage 

1909 

89 

96 

101 

104 

104 

1910 

106 

100 

104 

102 

94 

93 

94 

97 

100 

103 

106 

107 

100 

1911 

106 

105 

102 

96 

96 

91 

93 

96 

99 

101 

108 

109 

101 

1912   

110 

105 

102 

100 

97 

93 

93 

96 

98 

104 

105 

106 

101 

1913 

107 

102 

99 

97 

92 

91 

94 

98 

101 

102 

108 

106 

100 

1914 

107 

103 

100 

97 

93 

92 

94 

99 

102 

104 

107 

110 

101 

1915 

112 

110 

107 

104 

100 

95 

99 

100 

107 

108 

111 

111 

105 

1916 

104 

104 

102 

100 

99 

97 

97 

102 

105 

109 

115 

118 

104 

119 

120 

118 

117 

116 

111 

115 

118 

126 

136 

140 

143 

123 

1918 

149 

148 

143 

138 

137 

137 

139 

141 

150 

169 

173 

175 

150 

1919 

174 

170 

170 

170 

169 

168 

166 

169 

175 

196 

201 

203 

178 

1920 

207 

202 

199 

199 

178 

177 

178 

179 

200 

207 

206 

188 

193 

1921 

183 

177 

165 

160 

154 

152 

150 

145 

148 

150 

144 

141 

156 

141 

139 

136 

134 

130 

129 

131 

132 

134 

136 

139 

140 

135 

1923 

141 

144 

138 

136 

135 

133 

133 

131 

133 

141 

147 

151 

139 

1924 

153 

152 

152 

141 

128 

127 

126 

127 

132 

136 

139 

136 

137 

1925 

134 

132 

131 

127 

120 

119 

120 

119 

133 

138 

139 

139 

129 

1926 

140 

139 

137 

131 

131 

128 

131 

133 

133 

136 

139 

141 

135 

1927 

141 

139 

136 

134 

132 

131 

131 

132 

134 

138 

139 

139 

136 

1928 

141 

138 

136 

134 

134 

131 

130 

131 

137 

138 

140 

140 

136 

1929 

142 

140 

139 

133 

130 

128 

128 

131 

134 

134 

136 

140 

135 

1930 

136 

133 

131 

127 

124 

125 

125 

124 

125 

127 

127 

126 

128 

1931 

124 

117 

112 

109 

104 

101 

102 

103 

102 

104 

104 

102 

107 

1932   

95 

92 

85 

83 

80 

75 

73 

76 

77 

79 

79 

80 

81 

1933 

80 

76 

75 

70 

70 

71 

83 

88 

89 

91 

94 

96 

82 

1934 

88 

87 

83 

80 

80 

80 

81 

89 

93 

96 

99 

99 

88 

1935 

101 

104 

100 

97 

95 

92 

92 

93 

95 

97 

97 

100 

97 

1936 

101 

98 

98 

95 

93 

96 

98 

102 

104 

108 

110 

109 

101 

1937 

110 

108 

107 

106 

104 

102 

103 

104 

105 

108 

109 

110 

106 

1938 

110 

109 

106 

100 

98 

96 

96 

97 

96 

97 

100 

105 

101 

1939 

100 

99 

98 

97 

93 

93 

95 

96 

101 

104 

105 

108 

99 

1940 

108 

107 

3  05 

103 

102 

102 

101 

102 

105 

107 

109 

110 

105 

1941 

109 

108 

106 

105 

106 

106 

106 

111 

120 

121 

125 

126 

112 

1942 

127 

127 

127 

125 

122 

123 

125 

128 

135 

139 

143 

147 

131 

1943 

147 

148 

148 

151 

147 

150 

151 

152 

154 

156 

160 

160 

152 

1944 

159 

159 

158 

156 

154 

151 

159 

155 

158 

160 

166 

162 

158 

1945 

162 

161 

161 

158 

158 

158 

159 

159 

161 

163 

164 

165 

161 

1946 

162 

162 

163 

162 

159 

172 

199 

208 

227 

232 

240 

241 

194 

1947 

227 

238 

230 

218 

209 

204 

211 

Average 

128 

126 

124 

121 

118 

117 

118 

121 

125 

129 

132 

132 

124 

36 


Table  25.     Milk  (wholesale) :    Relative  Prices  Received  by  Louisiana  Farmers, 

August  1909— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Feb. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

1909 

86 

98 

107 

112 

1910 

117 

117 

117 

114 

100 

98 

98 

102 

107 

112 

117 

1911 

119 

119 

114 

105 

98 

95 

98 

102 

105 

107 

121 

1912 

124 

117 

112 

110 

105 

98 

98 

100 

102 

112 

114 

1913 

119 

112 

110 

107 

100 

98 

102 

107 

112 

114 

119 

1914 

1  91 

114 

112 

107 

100 

98 

102 

107 

112 

114 

119 

1915 

129 

126 

121 

121 

114 

102 

107 

110 

124 

126 

126 

1916 

114 

114 

114 

112 

112 

110 

107 

114 

119 

126 

136 

1917 

138 

138 

133 

129 

126 

124 

126 

129 

140 

155 

162 

1918 

174 

174 

167 

157 

157 

157 

157 

i  «n 

J.OU 

176 

207 

207 

1919 

210 

01  (\ 

207 

207 

205 

205 

202 

202 

207 

248 

248 

1920 

248 

248 

245 

200 

200 

198 

198 

240 

243 

243 

1921 

207 

205 

181 

179 

179 

176 

176 

179 

179 

181 

148 

1922 

150 

148 

148 

145 

145 

143 

143 

143 

145 

148 

148 

1923 

150 

148 

148 

145 

145 

143 

14S 

145 

160 

160 

1924 

i.Ot 

160 

160 

157 

136 

133 

131 

131 

133 

136 

138 

1925 

140 

1  QS 
loo 

131 

133 

117 

114 

112 

112 

133 

138 

138 

1926 

140 

136 

136 

131 

131 

129 

126 

129 

133 

136 

138 

1927 

138 

136 

129 

126 

126 

124 

121 

124 

126 

133 

133 

1928 

136 

133 

129 

126 

126 

124 

121 

1  OA 

136 

136 

138 

1929 

140 

1  "ZQ 

138 

126 

126 

121 

121 

126 

133 

133 

136 

1930 

J.OD 

1  OO 

126 

117 

117 

114 

114 

114 

119 

124 

126 
98 

1931 

124 

117 

105 

102 

93 

90 

93 

93 

95 

98 
69 

1932 

88 

83 

69 

64 

64 

60 

60 

62 

64 

71 

1933 

69 

62 

60 

55 

55 

55 

74 

7ft 
i  o 

79 

83 

90 

1934 

79 

id 

76 

69 

67 

67 

71 

83 

90 

95 

98 

1935 

102 

i  no 

95 

88 

86 

86 

88 

90 

93 

98 

98 

1936 

102 

98 

98 

93 

88 

93 

93 

102 

107 

110 

112 

1937 

112 

110 

110 

107 

102 

100 

102 

105 

107 

112 

114 

1938 

117 

114 

110 

102 

100 

98 

95 

Qo 

yo 

98 

100 

105 

1939 

105 

1  AO 

100 

90 

88 

88 

93 

93 

102 

107 

107 

1940 

114 

112 

110 

105 

102 

102 

102 

105 

110 

114 

117 

1941 

114 

112 

110 

107 

107 

107 

114 

124 

126 

133 

1942 

136 

140 

138 

133 

126 

126 

131 

138 

150 

157 

164 

1943 

167 

167 

164 

169 

167 

169 

171 

174 

176 

179 

186 

1944 

183 

183 

181 

179 

176 

174 

174 

176 

181 

183 

186 

19*5 

186 

183 

183 

179 

179 

179 

179 

179 

181 

186 

188 

1946 

183 

183 

186 

183 

179 

200 

240 

260 

286 

290 

300 

1947 

274 

300 

283 

257 

238 

229 

243 

Average 

138 

135 

131 

128 

123 

122 

124 

127 

134 

140 

143 

37 


Table  26.     Milk  (retail):    Relative  Prices  Received  by  Louisiana  Farmers, 

August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 
15 

Feb. 
15 

Mar. 
15 

Apr. 
15 

May 
15 

June 
15 

July 
15 

Aug. 
15 

Sept. 
15 

LfCL. 

15 

Nov. 

Dec 
15  ' 

Ave- 
rage 

1909   

1910   

1911 

1912   

1913  .... 

96 
96 
96 
94 

94 
94 
94 
92 

92 
92 
92 
87 

90 
90 
81 
86 

88 
88 
88 
84 

88 
88 
88 
84 

90 
90 
90 
86 

92 
92 
92 
92 
90 

94 
94 
94 
94 
90 

96 
96 
96 
96 
90 

96 
96 
96 
96 
97 

96 
96 
94 
96 
92 

93 
92 
92 
89 

1914   

1915   

1916 

1917   

1918   

92 
96 
94 
100 
122 

92 
94 
94 
100 
122 

90 
94 
90 
100 
120 

88 
87 
88 
102 
120 

86 
86 
86 
104 
117 

88 
84 
97 
117 

86 
92 
87 
102 
120 

90 
92 
90 
107 
120 

92 
92 
92 
110 
122 

94 
92 
92 
117 
131 

96 
97 
94 
118 
135 

96 
96 
100 
122 
139 

91 

92 
91 
107 
124 

1919  .... 

1920   

1921 

1922   

1923  .... 

135 
165 
155 
129 
129 

131 
155 
151 
128 
138 

131 
153 
149 
124 
324 

131 
153 
141 
120 
122 

131 
153 
133 
114 
120 

131 
153 
133 
114 
120 

131 
15"8 
131 
120 
120 

135 
159 
117 
122 
116 

143 
161 
120 
124 
118 

145 
173 
120 
124 
120 

143 
171 
138 
128 
132 

155 
165 
131 
129 
139 

138 
160 
135 
123 
125 

1924 

1925  .- 

1926 

1927 

1928  ... 

140 
124 
137 
139 
139 

141 
123 
139 
139 
139 

143 
122 
135 
139 
139 

122 
116 
129 
136 
137 

115 
116 
129 
135 
136 

116 
117 
122 
135 
133 

118 
122 
133 
136 
133 

118 
122 
134 
136 
133 

126 
131 
135 
137 
134 

133 
135 
135 
137 
136 

136 
137 
135 
139 
139 

130 
137 
137 
139 
139 

128 
125 
133 
137 
136 

1929   

1930   

1931 

1932   

1933   

140 
135 
126 
103 
92 

137 
134 
119 
102 
92 

136 
133 
119 
102 
92 

136 
133 
115 
102 
86 

130 

115 
98 
86 

129 
133 
112 
92 
84 

129 
133 
112 
87 
91 

331 
131 
112 
91 
102 

131 
129 
110 
91 
102 

131 
127 
110 
91 
102 

133 
127 
110 
90 
102 

142 
126 
108 
90 
102 

134 
131 
114 
95 
95 

1934  .... 

1935   

1936 

1937   

100 
101 
98 
107 

98 
104 

97 
105 

92 
105 

97 
104 

92 
103 

97 
104 

94 
103 

97 
104 

93 
97 
100 
102 

92 
55 
100 
103 

96. 

96 
100 
103 

97 
97 
100 
103 

97 
97 
107 
102 

101 
97 
107 
103 

101 
98 
107 
105 

96 
100 
101 
104 

1938   

105 

105 

102 

98 

98 

96 

97 

98 

96 

96 

97 

98 

99 

1939   

1940  .... 

1941  .... 
1942 
1943 

98 
103 
104 
119 
127 

98 
103 
104 
115 
129 

98 
101 
103 
116 
131 

98 
103 
103 
11B 
132 

98 
102 
103 
117 
127 

99 
102 
103 
119 
131 

100 
101 
104 
119 
131 

101 
101 
106 
119 
131 

102 
102 
116 
121 
132 

103 
102 
116 
121 
133 

104 
104 
116 

123 
133 

104 

104 
117 
126 
133 

100 
102 
108 
119 
131 

1944 
1945 

1946  ... 

133 
136 
139 

133 
136 
139 

133 
136 
139 

133 
136 
139 

131 
135 
139 

128 
135 
143 

133 
136 
155 

134 
137 
156 

134 
138 
166 

135 
138 
173 

135 
138 
179 

136 
139 
179 

133 
137 
154 

1947   

179 

179 

179 

178 

178 

178 

179 

Average 

117 

116 

115 

113 

111 

111 

113 

114 

116 

117 

120 

120 

115 

38 


Table  27.     Butter:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

85 

85 

92 

92 

92 

1910 

92 

96 

96 

92 

92 

92 

87 

89 

85 

85 

92 

92 

91 

1911 

92 

92 

92 

89 

89 

89 

85 

85 

92 

92 

92 

96 

90 

1912 

103 

103 

99 

99 

99 

92 

92 

96 

96 

99 

103 

106 

99 

1913   

99 

99 

99 

OR 

yo 

QQ 

yy 

QQ 

yy 

99 

99 

96 

99 

99 

99 

98 

1914 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

1915 

103 

103 

99 

99 

99 

99 

99 

99 

99 

103 

103 

106 

101 

1916 

103 

99 

99 

99 

99 

103 

103 

103 

99 

106 

113 

113 

103 

1917 

117 

117 

117 

121 

121 

121 

121 

121 

121 

128 

135 

145 

124 

160 

xoo 

142 

135 

135 

135 

138 

142 

149 

163 

170 

184 

151 

1919 

184 

170 

163 

170 

181 

163 

149 

156 

156 

163 

184 

199 

170 

1920 

191 

177 

181 

177 

170 

170 

179 

170 

177 

184 

181 

191 

178 

1921 

184 

163 

156 

156 

142 

128 

121 

128 

135 

142 

142 

142 

145 

1922 

145 

135 

128 

131 

128 

121 

121 

121 

121 

128 

135 

142 

130 

142 

138 

1  AO 

142 

142 

142 

135 

142 

145 

149 

156 

160 

145 

1924 

167 

177 

163 

156 

163 

149 

145 

156 

160 

156 

156 

170 

160 

1925 

149 

142 

145 

160 

169 

156 

149 

145 

160 

156 

166 

167 

155 

1926 

152 

156 

152 

149 

149 

160 

145 

145 

149 

149 

160 

163 

152 

1927 

160 

163 

152 

160 

149 

152 

152 

152 

160 

160 

156 

167 

157 

1928   

160 

1  KR 

1  kr 

J.OO 

158 

156 

152 

145 

149 

149 

156 

152 

156 

154 

1929 

145 

149 

149 

152 

149 

145 

149 

152 

152 

152 

160 

149 

150 

1930 

149 

149 

149 

149 

149 

145 

112 

142 

138 

145 

145 

135 

145 

1931 

128 

121 

121 

117 

113 

106 

103 

99 

103 

106 

103 

113 

111 

1932 

103 

92 

89 

89 

78 

74 

74 

78 

78 

78 

74 

78 

82 

1933   

78 

7,1 

(  J. 

7/1 

TA 

"7Q 
IO 

82 

78 

78 

82 

85 

85 

78 

1934 

82 

85 

85 

82 

82 

85 

82 

85 

92 

92 

96 

96 

87 

1935 

99 

110 

103 

103 

99 

96 

95 

99 

99 

99 

106 

106 

101 

1936 

110 

103 

103 

96 

96 

96 

103 

106 

103 

106 

110 

113 

104 

1937 

110 

103 

106 

106 

106 

10~3 

103 

103 

103 

106 

110 

110 

106 

1938   

106 

99 

99 

99 

96 

fiQ 

oy 

89 

yo 

OR 

yo 

QQ 

yy 

QQ 

yy 

99 

Q7 

y  < 

1939 

96 

96 

92 

92 

92 

92 

89 

85 

92 

96 

96 

96 

93 

1940 

96 

96 

92 

92 

96 

92 

96 

96 

96 

96 

96 

103 

96 

1941 

103 

103 

99 

99 

103 

103 

110 

106 

113 

113 

131 

124 

108 

1942 

121 

117 

117 

121 

121 

121 

120 

121 

128 

131 

135 

149 

125 

1943 

149 

156 

156 

156 

156 

160 

160 

160 

160 

163 

170 

170 

160 

1944 

167 

167 

163 

163 

163 

-  156 

1575 

156 

160 

160 

163 

174 

162 

1945 

170 

167 

167 

167 

167 

167 

170 

170 

170 

174 

177 

177 

170 

1946  .... 

181 

181 

181 

181 

181 

191 

230 

230 

223 

230 

252 

259 

210 

1947 

241 

227 

227 

223 

220 

209 

213 

Average 

130 

127 

125 

125 

124 

122 

122 

123 

125 

128 

132 

136 

127 

39 


Table  28.     Butterfat:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909   

97 

101 

101 

113 

117 

1910   

117 

109 

113 

109 

101 

101 

101 

105 

105 

109 

113 

105 

107 

1911 

101 

97 

89 

81 

77 

81 

89 

89 

93 

105 

117 

126 

95 

1912  .... 

130 

117 

117 

113 

105 

97 

93 

97 

101 

105 

113 

121 

109 

1913 

121 

121 

126 

113 

105 

101 

97 

101 

113 

113 

117 

1  01 
IZl 

-119 

1914  .... 

117 

109 

101 

93 

97 

97 

101 

105 

109 

113 

117 

117 

106 

1915 

117 

113 

105 

109 

101 

101 

97 

89 

97 

105 

113 

121 

106 

1916 

113 

117 

117 

109 

101 

101 

101 

105 

109 

117 

134 

134 

113 

1917  .... 

138 

142 

146 

146 

134 

130 

130 

134 

142 

146 

150 

162 

142 

1918   

170 

166 

154 

146 

150 

150 

154 

166 

182 

202 

007 

zoo 

1  7*\ 
liu 

1919 

223 

198 

210 

219 

198 

190 

190 

198 

211 

239 

256 

259 

216 

1920 

247 

243 

239 

227 

219 

198 

194 

202 

211 

219 

223 

235 

221 

1921 

231 

178 

178 

178 

150 

130 

126 

121 

142 

162 

162 

170 

161 

1922 

170 

166 

150 

158 

150 

142 

142 

152 

142 

154 

170 

174 

155 

1923   

178 

178 

182 

174 

170 

154 

154 

158 

162 

166 

170 

178 

169 

1924  .... 

178 

170 

166 

162 

158 

154 

150 

154 

162 

162 

162 

166 

162 

1925 

162 

154 

154 

154 

154 

150 

146 

142 

146 

150 

154 

162 

152 

1926 

162 

158 

154 

154 

154 

154 

158 

158 

154 

154 

170 

194 

160 

1927   

170 

154 

158 

170 

154 

158 

162 

154 

170 

178 

186 

174 

166 

1928 

190 

170 

158 

162 

166 

174 

166 

162 

170 

162 

xoo 

167 

1929   

166 

174 

178 

162 

166 

166 

162 

170 

166 

170 

159 

158 

166 

1930  ... 

154 

154 

146 

146 

154 

138 

146 

142 

142 

142 

130 

126 

143 

1931 

113 

97 

109 

101 

93 

93 

93 

101 

93 

97 

109 

85 

98 

1932  .... 

81 

77 

69 

69 

61 

57 

57 

57 

57 

57 

57 

57 

63 

1933   

61 

61 

61 

61 

61 

65 

69 

65 

65 

eo 
b» 

DO 

00 

1934 

61 

69 

69 

69 

73 

73 

73 

73 

77 

89 

93 

89 

76 

1935   

93 

113 

101 

113 

101 

97 

89 

89 

89 

89 

89 

97 

97 

1936 

105 

105 

105 

105 

89 

97 

117 

121 

117 

109 

113 

109 

108 

1937 

126 

121 

121 

113 

109 

113 

113 

113 

113 

121 

126 

126 

118 

1938   

109 

109 

109 

97 

85 

89 

89 

89 

85 

80 

so 

vo 

1939   

85 

85 

85 

81 

85 

85 

81 

81 

85 

85 

93 

97 

86 

1940 

105 

105 

97 

97 

97 

97 

97 

97 

101 

101 

101 

109 

100 

1941 

105 

105 

105 

105 

121 

121 

121 

121 

126 

126 

134 

138 

119 

1942 

134 

130 

130 

130 

134 

134 

134 

134 

138 

142 

146 

162 

137 

1943 

166 

166 

162 

162 

162 

158 

159 

166 

166 

174 

182 

182 

167 

1944 

192 

182 

182 

182 

178 

174 

174 

174 

182 

182 

190 

190 

181 

1945 

190 

190 

190 

186 

186 

186 

190 

190 

190 

194 

194 

194 

190 

1946 

190 

190 

190 

190 

190 

190 

223 

223 

231 

263 

287 

296 

222 

1947  .... 

263 

247 

247 

247 

239 

227 

227 

Average 

142 

138 

136 

134 

129 

127 

128 

129 

134 

139 

145 

148 

136 

40 


Table  29.     Wool:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

100 

104 

104 

104 

104 

1910 

100 

104 

96 

87 

109 

96 

100 

91 

70 

83 

78 

74 

91 

1911 

61 

78 

74 

78 

74 

61 

61 

65 

74 

65 

65 

65 

68 

1912 

65 

65 

70 

61 

65 

74 

70 

70 

78 

70 

65 

57 

68 

1913   

70 

65 

57 

65 

56 

52 

65 

65 

65 

65 

57 

61 

62 

1914 

65 

61 

61 

61 

43 

69 

70 

65 

74 

78 

61 

61 

64 

1915 

70 

61 

65 

70 

61 

70 

65 

74 

57 

74 

61 

70 

66 

1916 

74 

78 

61 

69 

100 

109 

87 

96 

87 

78 

78 

78 

83 

1917 

74 

83 

96 

117 

130 

165 

195 

187 

187 

157 

152 

183 

144 

1918   

165 

183 

161 

170 

191 

191 

209 

200 

204 

217 

217 

200 

192 

1919 

191 

174 

170 

165 

161 

157 

161 

152 

165 

170 

174 

152 

166 

1920 

148 

148 

148 

148 

143 

109 

91 

83 

78 

57 

43 

43 

103 

1921 

43 

43 

48 

65 

43 

52 

43 

43 

48 

61 

48 

48 

49 

1922 

57 

52 

48 

52 

70 

69 

65 

65 

61 

78 

70 

78 

64 

1923   

100 

78 

78 

83 

87 

91 

96 

104 

109 

122 

135 

148 

103 

1924 

130 

130 

130 

130 

122 

122 

113 

143 

148 

143 

152 

157 

135 

1925 

161 

165 

170 

174 

174 

174 

161 

152 

152 

152 

152 

157 

162 

1926 

165 

157 

143 

130 

109 

109 

117 

122 

130 

130 

148 

122 

132 

1927 

130 

135 

130 

113 

113 

113 

122 

122 

130 

135 

130 

126 

125 

1928   

126 

135 

135 

130 

139 

148 

161 

161 

152 

152 

148 

148 

145 

1929 

148 

135 

148 

148 

143 

135 

126 

135 

143 

139 

130 

139 

139 

1930 

143 

143 

122 

126 

104 

87 

87 

100 

91 

96 

96 

87 

107 

1931 

83 

78 

74 

74 

65 

61 

52 

52 

48 

52 

57 

48 

62 

1932 

43 

39 

52 

39 

30 

26 

26 

30 

43 

43 

39 

39 

37 

1933   

39 

35 

35 

35 

48 

78 

87 

83 

83 

83 

87 

87 

65 

1934 

91 

96 

96 

91 

91 

87 

91 

87 

91 

83 

91 

96 

91 

1935 

87 

87 

83 

74 

74 

83 

96 

91 

91 

91 

100 

100 

88 

1936 

96 

91 

91 

91 

96 

104 

100 

100 

104 

109 

113 

113 

101 

1937 

122 

122 

322 

126 

135 

135 

135 

152 

143 

126 

126 

122 

130 

1938 

117 

113 

100 

91 

96 

83 

83 

83 

83 

87 

91 

91 

93 

1939 

91 

91 

91 

87 

87 

96 

96 

91 

104 

104 

100 

100 

95 

1940 

109 

104 

104 

91 

109 

109 

117 

117 

113 

122 

126 

126 

112 

1941 

122 

126 

126 

139 

148 

157 

157 

139 

143 

148 

148 

148 

142 

1942 

148 

148 

148 

148 

165 

165 

174 

174 

174 

174 

174 

174 

164 

1943 

174 

174 

174 

174 

183 

196 

183 

183 

178 

178 

178 

178 

179 

1944 

187 

183 

183 

183 

187 

191 

200 

209 

217 

209 

200 

191 

195 

1945 

178 

178 

183 

182 

182 

182 

183 

191 

200 

208 

213 

200 

190 

1946 

200 

208 

208 

208 

208 

204 

208 

208 

208 

204 

204 

204 

206 

1947 

195 

187 

187 

187 

187 

169 

173 

Average 

113 

112 

110 

110 

112 

114 

|  115 

116 

117 

1  m 

116 

115 

'1? ! 

41 


Table  30.     Oil  Bearing  Crops:    Index  Numbers  of  Prices  Received  by  Louisiana 

Farmers,  August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

1  K 
XO 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

72 

69 

79 

86 

91 

1910  .. 

90 

90 

93 

96 

98 

100 

98 

89 

89 

91 

85 

86 

92 

1911   

90 

84 

OA 
Ot 

78 

70 

73 

83 

62 

59 

65 

64 

75 

1912 

59 

63 

63 

62 

67 

59 

63 

67 

62 

63 

69 

68 

64 

1913   

70 

75 

74 

75 

78 

68 

64 

69 

68 

66 

62 

64 

69 

1914  .... 

61 

62 

63 

69 

76 

62 

69 

72 

46 

56 

47 

61 

62 

1915 

66 

71 

71 

70 

73 

68 

66 

59 

73 

106 

118 

119 

80 

121 

loo 

i  on 

140 

112 

121 

126 

126 

126 

155 

196 

196 

140 

1917 

172 

156 

182 

190 

201 

200 

187 

207 

184 

215 

228 

226 

193 

1918 

228 

232 

237 

238 

245 

236 

224 

196 

231 

231 

220 

210 

227 

1919 

210 

210 

214 

217 

217 

215 

214 

217 

207 

217 

240 

236 

213 

1920 

228 

224 

245 

258 

244 

230 

224 

191 

120 

96 

96 

74 

188 

71 

67 

DO 

DO 

60 

62 

60 

75 

92 

97 

100 

85 

75 

1922 

88 

89 

88 

112 

116 

115 

103 

86 

93 

96 

120 

147 

104 

1923 

131 

121 

121 

133 

134 

124 

131 

138 

138 

138 

145 

141 

121 

1921 

128 

135 

155 

148 

143 

138 

138 

121 

107 

103 

105 

110 

128 

1925 

121 

116 

117 

116 

123 

110 

138 

111 

115 

102 

85 

79 

111 

1926 

86 

96 

97 

CtA 

1UJ. 

J.J.O 

97 

87 

63 

61 

60 

88 

1927 

63 

77 

79 

84 

83 

83 

86 

87 

116 

119 

118 

124 

93 

1928 

126 

121 

121 

124 

135 

135 

134 

128 

104 

110 

121 

121 

123 

1929 

121 

121 

128 

124 

121 

117 

114 

100 

100 

107 

104 

107 

114 

1930 

107 

104 

107 

107 

107 

100 

93 

79 

79 

66 

66 

66 

90 

1931 

69 

69 

73 

to 

i  o 

DO 

67 

46 

28 

23 

30 

31 

54 

1932 

33 

32 

34 

33 

32 

29 

29 

29 

37 

35 

32 

31 

32 

1933   

31 

31 

32 

35 

41 

41 

48 

48 

41 

44 

45 

45 

40 

1934 

54 

55 

61 

62 

66 

64 

66 

86 

114 

117 

124 

124 

83 

1935 

131 

131 

131 

124 

127 

124 

124 

100 

100 

114 

117 

117 

120 

117 

117 

117 

121 

11 1 

114. 

114 

117 

117 

117 

121 

117 

1937 

124 

128 

128 

132 

132 

121 

118 

84 

63 

60 

63 

63 

101 

1938 

59 

66 

69 

69 

100 

73 

73 

73 

69 

76 

76 

79 

74 

1939  , 

79 

79 

77 

79 

78 

80 

71 

47 

70 

77 

76 

79 

74 

1940 

83 

85 

87 

88 

88 

84 

83 

76 

68 

71 

76 

79 

81 

1941 

84 

83 

86 

91 

97 

100 

117 

122 

161 

177 

167 

165 

121 

1942 

164 

165 

168 

169 

169 

159 

153 

155 

151 

154 

151 

151 

160 

1943 

154 

154 

158 

160 

162 

163 

160 

175 

178 

178 

175 

168 

165 

1944 

172 

173 

177 

177 

177 

180 

183 

176 

176 

169 

172 

172 

175 

1945 

176 

176 

176 

180 

180 

184 

183 

176 

169 

172 

176 

179 

177 

1946 

179 

176 

176 

180 

179 

183 

197 

200 

199 

216 

311 

318 

210 

1947 

311 

304 

311 

308 

288 

254 

254> 

5 "f rage 

112 

113 

116 

118 

120 

116 

116 

111 

109 

112 

118 

118 

42 


Table  31.    Cottonseed:  Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 


(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

 J 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

72 

69 

79 

86 

91 

1910 

90 

90 

93 

97 

98 

100 

98 

89 

89 

91 

86 

86 

92 

1911 

90 

84 

84 

84 

78 

70 

73 

83 

62 

59 

65 

64 

75 

1912 

59 

63 

63 

62 

67 

59 

63 

67 

62 

63 

69 

68 

64 

1913  .... 

70 

75 

74 

75 

78 

68 

64 

69 

68 

66 

62 

64 

69 

1914 

61 

62 

63 

69 

76 

62 

69 

72 

46 

56 

47 

61 

62 

1915 

66 

71 

71 

70 

73 

68 

66 

59 

73 

106 

118 

119 

80 

1916 

121 

138 

120 

140 

112 

121 

126 

126 

126 

155 

197 

197 

140 

1917 

172 

156 

182 

191 

201 

200 

187 

207 

184 

216 

229 

227 

196 

1918 

228 

232 

237 

238 

245 

236 

224 

197 

231 

231 

221 

210 

228 

1919 

210 

210 

214 

217 

217 

215 

214 

217 

207 

217 

240 

237 

218 

1920 

228 

224 

245 

259 

244 

230 

224 

191 

120 

96 

96 

74 

186 

1921 

70 

67 

66 

64 

59 

62 

60 

74 

92 

97 

100 

85 

75 

1922 

88 

89 

88 

113 

116 

115 

103 

86 

93 

96 

120 

147 

104 

1923   

131 

121 

121 

133 

134 

124 

131 

138 

138 

138 

145 

141 

133 

1924 

138 

134 

155 

148 

143 

138 

138 

121 

107 

103 

105 

110 

128 

1925 

121 

116 

117 

116 

122 

110 

138 

111 

114 

102 

84 

79 

111 

1926 

86 

96 

97 

95 

93 

101 

113 

97 

86 

63 

61 

60 

87 

1927 

62 

77 

79 

84 

83 

83 

86 

87 

116 

119 

118 

124 

93 

1928 

126 

121 

121 

124 

134 

134 

134 

128 

103 

110 

121 

121 

123 

1929 

121 

121 

128 

124 

121 

117 

114 

100 

100 

107 

103 

107 

114 

1930 

107 

103 

107 

107 

107 

100 

93 

79 

79 

66 

66 

66 

90 

1931 

69 

69 

72 

72 

72 

66 

67 

47 

28 

22 

30 

31 

54 

1932 

32 

32 

34 

33 

32 

29 

29 

29 

37 

35 

32 

31 

32 

1933 

31 

31 

32 

34 

40 

41 

48 

48 

40 

44 

44 

45 

40 

1934 

53 

55 

61 

62 

66 

64 

66 

86 

114 

117 

124 

124 

83 

1935 

131 

131 

131 

124 

128 

124 

124 

100 

100 

114 

117 

117 

120 

1936 

117 

117 

117 

121 

117 

114 

114 

114 

117 

117 

117 

121 

117 

1937 

124 

128 

128 

131 

131 

121 

117 

83 

62 

59 

62 

62 

101 

1938 

59 

66 

69 

69 

100 

72 

72 

72 

69 

76 

77 

79 

73 

1939 

79 

79 

77 

79 

78 

79 

71 

46 

70 

77 

77 

80 

74 

1940 

83 

85 

87 

88 

88 

84 

83 

76 

68 

71 

76 

79 

81 

1941 

84 

83 

86 

90 

96 

100 

118 

123 

162 

179 

169 

166 

121 

1942 

165 

166 

168 

170 

169 

159 

159 

155 

152 

155 

152 

152 

160 

1943 

155 

155 

159 

160 

162 

163 

160 

176 

179 

179 

176 

169 

166 

1944 

172 

172 

17B 

176 

176" 

179 

183 

176 

176 

169 

172 

172 

175 

1945 

176 

176 

176 

179 

179 

183 

183 

176 

169 

172 

176 

179 

177 

1946 

179 

176 

176 

179 

179 

183 

197 

200 

200 

217 

314 

321 

210 

1947 

314 

307 

314 

310 

290 

255 

255 

Average 

112 

113 

116 

118 

119 

116 

116 

in 

109 

112 

118 

118 

115 

43 


Table  32.     Peanuts:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

72 

72 

72 

70 

68 

1910 

58 

60 

74 

70 

64 

68 

cn 

fiO 

RA 
O* 

*7n 
I  u 

RA 
Ot 

Rfi 
OU 

66 

1911 

100 

90 

80 

Oft 

yu 

90 

OA 

100 

94 

94 

96 

74 

80 

89 

1912 

64 

78 

78 

100 

80 

i  nn 

XUU 

100 

fiO 
Oil 

50 

80 

•  u 

60 

TO 
IS 

1913 

74 

64 

58 

80 

oo 

100 

1  nn 

XUU 

fin 

su 

QA 

TR 
I  O 

rra 

IO 

81 

1914 

80 

80 

70 

80 

70 

100 

140 

100 

80 

74 

80 

78 

86 

1915 

140 

80 

50 

120 

112 

i  n« 

i  nn 

XUU 

130 

1  a  n 

X4U 

120 

i  nn 
xuu 

OA 

i  n7 
xu  i 

1916 

90 

100 

SS 

su 

fin 

on 
yu 

100 

110 

90 

90 

88 

100 

92 

1917 

104 

90 

120 

108 

140 

120 

i  n« 

XUO 

1  nn 

XUU 

1  nn 
xuu 

XXU 

120 

i  <*n 

XOU 

no 

1918 

140 

146 

140 

120 

•|  Ofi 

120 

120 

-i  on 
1ZU 

120 

XoU 

i  An 

X4U 

loo 

1919 

120 

158 

172 

172 

174 

168 

160 

140 

180 

200 

180 

200 

169 

1920 

180 

180 

220 

200 

200 

Z4U 

206 

onn 

ZUU 

-i  on 
lzu 

180 

110 

110 

I  7Q 

I I  y 

1921 

160 

120 

128 

120 

140 

i  nn 

XUU 

120 

140 

-i  en 
XOU 

140 

1  on 
XZU 

1  on 
xzu 

1Q1 

1922 

150 

108 

140 

1  oo 

126 

206 

144 

170 

108 

108 

loo 

138 

133 

1923 

108 

130 

120 

120 

i  on 

XZU 

140 

140 

140 

140 

160 

150 

140 

131 

1924 

130 

130 

136 

130 

124 

120 

120 

100 

120 

120 

120 

132 

124 

1925 

130 

130 

140 

130 

1  RA 
X04 

162 

152 

140 

120 

118 

xxs 

126 

138 

1926 

128 

128 

130 

11° 

130 

140 

1  r;n 
XOU 

138 

160 

150 

120 

128 

134 

1927 

130 

146 

130 

111 

136 

XOU 

IDD 

140 

148 

148 

150 

136 

141 

1928 

132 

152 

156 

162 

172 

XD'l 

AO'S: 

154 

1  QO 

136 

146 

140 

149 

1929 

152 

142 

138 

142 

148 

158 

154 

152 

140 

132 

132 

136 

144 

1930 

140 

128 

128 

128 

140 

i  *?n 

lot 

1  LA 

130 

136 

130 

138 

130 

133 

1931 

124 

106 

120 

120 

130 

122 

XXU 

1 1  n 

-LIU 

on 

yu 

80 

76 

78 

106 

1932 

72 

74 

76 

80 

84 

76 

86 

cn 
SU 

(  S 

78 

TA 
It 

76 

78 

1933 

70 

72 

74 

82 

84 

84 

92 

(S 

OA 

S* 

QA 

QR 
SO 

82 

82 

1934 

88 

96 

88 

90 

94 

88 

90 

80 

84 

80 

80 

92 

88 

1935 

94 

94 

102 

108 

96 

92 

100 

96 

96 

QA 

92 

yo 

97 
99 

1936 

92 

110 

98 

94 

96 

84 

120 

SO 

90 

102 

104 

112 

1937 

112 

106 

98 

114 

112 

110 

108 

108 

102 

96 

96 

96 

105 

1938 

96 

98 

108 

108 

112 

114 

112 

108 

98 

96 

92 

98 

103 

1939 

100 

104 

104 

104 

3  06 

108 

108 

108 

114 

106 

110 

104 

106 

1940 

94 

98 

98 

104 

112 

108 

112 

112 

100 

96 

100 

98 

103 

1941 

98 

102 

98 

100 

100 

100 

100 

106 

106 

106 

114 

116 

104 

1942 

116 

118 

134 

144 

142 

132 

132 

138 

100 

100 

100 

106 

122 

1943 

110 

116 

120 

130 

140 

140 

140 

140 

140 

150 

142 

150 

135 

1944 

150 

164 

164 

170 

170 

170 

170 

180 

166 

164 

170 

170 

167 

1945 

170 

168 

174 

174 

180 

180 

180 

180 

180 

180 

180 

180 

177 

1946 

180 

190 

194 

196 

202 

204 

204 

204 

204 

204 

224 

216 

202 

1947 

216 

216 

228 

250 

240 

240 

240 

Average 

116 

115 

117 

119 

124 

127 

128 

123 

117 

119 

115 

117 

120 

Table  33.     Soybeans:    Relative  Prices  Received  by  Louisiana  Farmers, 
February  1937— July  1947 
(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

'15 

15 

rage 

1937 

128 

128 

159 

162 

156 

144 

119 

112 

100 

94 

88 

126 

1938 

81 

81 

84 

84 

91 

94 

94 

88 

88 

78 

72 

72 

84 

1939 

78 

78 

84 

84 

100 

94 

-  84 

78 

78 

72 

56 

62 

79 

1940 

66 

78 

78 

84 

94 

97 

88 

72 

69 

66 

59 

75 

77 

1941 

84 

91 

97 

97 

94 

97 

100 

94 

100 

94 

97 

103 

96 

1942 

119 

128 

144 

156 

156 

156 

156 

144 

125 

122 

109 

109 

135 

1943 

116 

125 

138 

144 

150 

147 

128 

131 

131 

122 

122 

128 

132 

1944 

144 

188 

212 

225 

225 

219 

175 

175 

162 

150 

150 

156 

182 

1945 

181 

181 

203 

219 

219 

219 

203 

203 

188 

166 

159 

159 

192 

1946 

159 

163 

181 

194 

181 

197 

197 

184 

175 

156 

188 

188 

180 

1947 

197 

194 

219 

225 

225 

225 

216 

Average 

114 

124 

135 

145 

147 

148 

137 

129 

123 

113 

111 

114 

128 

44 


fable  34.     Vegetables  and  Truck  Crops:    Index  Numbers  of  Prices  Received  by 
Louisiana  Farmers,  August  1909 — July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909 

103 

1UO 

Q1 

yx 

oy 

1910   

93 

97 

100 

97 

87 

79 

83 

yo 

XU  X 

94 

00 

82 

Q1 

yx 

1911   

89 

95 

99 

103 

102 

97 

111 

109 

113 

108 

95 

90 

101 

1912 

99 

102 

114 

130 

123 

111 

109 

107 

109 

94 

89 

86 

106 

1  913 

98 

106 

113 

119 

121 

106 

91 

100 

99 

101 

98 

91 

104 

1914   

100 

100 

110 

110 

109 

i  n<? 

1UD 

XXU 

XXX 

XUZ 

1  m 

J-Uo 

93 

88 

104 

1915   

91 

100 

106 

109 

lis 

LLZ 

i  r\K 

102 

93 

86 

78 

78 

98 

1916 

84. 

96 

113 

113 

103 

98 

107 

108 

113 

120 

124 

125 

109 

1917 

134 

158 

200 

205 

202 

196 

187 

182 

190 

166 

160 

163 

179 

1918 

179 

202 

226 

215 

176 

142 

156 

186 

186 

200 

195 

182 

187 

1919 

196 

222 

223 

252 

235 

228 

228 

247 

252 

201 

207 

ZWk 

225 

1920  ...... 

236 

263 

268 

293 

282 

335 

Z  i  z 

278 

^00 

Z\JO 

1  IK 

x  <o 

XIO 

1921 

175 

170 

173 

186 

171 

172 

194 

170 

159 

161 

154 

149 

170 

1922 

146 

144 

176 

160 

146 

146 

161 

151 

140 

146 

132 

119 

147 

1923 

157 

171 

192 

188 

176 

168 

161 

167 

205 

182 

173 

168 

176 

1924   

178 

191 

171 

173 

193 

190 

168 

194 

212 

198 

204 

ZK)Z 

190 

1925 

185 

209 

243 

297 

274 

222 

213 

220 

Zii. 

Zot 

•791 

z^x 

195 

1926 

216 

221 

229 

232 

242 

189 

161 

203 

185 

173 

146 

159 

196 

1927 

151 

163 

163 

184 

144 

164 

168 

163 

166 

140 

134 

143 

157 

1928 

141 

140 

149 

154 

141 

126 

127 

125 

128 

127 

129 

129 

135 

1929 

128 

143 

14* 

152 

159 

165 

169 

168 

165 

157 

■t  a  a 

148 

154 

1930 

143 

145 

147 

177 

161 

159 

153 

157 

161 

I4y 

1  to 
loZ 

XOZ 

X01 

1931 

122 

120 

123 

127 

118 

94 

91 

100 

91 

85 

87 

83 

103 

1932 

91 

88 

93 

97 

93 

77 

77 

80 

78 

82 

73 

75 

84 

1933 

63 

66 

71 

79 

83 

83 

84 

116 

106 

89 

83 

85 

84 

1934 

95 

95 

99 

87 

85 

83 

81 

91 

' 

94 

85 

Ot 

o7 

90 

89 

1935   

97 

97 

103 

116 

95 

92 

99 

91 

85 

84 

82 

CO 

oZ 

94 

1936 

90 

87 

92 

104 

107 

119 

120 

143 

117 

123 

117 

116 

111 

1937 

123 

133 

124 

120 

112 

108 

103 

104 

106 

97 

96 

99 

110 

1938 

88 

93 

95 

83 

89 

90 

86 

94 

83 

79 

77 

85 

87 

1939 

94 

97 

103 

107 

99 

98 

102 

104 

101 

94 

89 

94 

98 

1940 

97 

108 

111 

113 

102 

107 

108 

112 

108 

104 

101 

101 

106 

1941 

104 

112 

112 

±xy 

103 

1 08 

113 

113 

112 

1 09 

105 

111 

11 0 

1942 

126 

134 

134 

140 

128 

118 

129 

164 

145 

145 

137 

147 

137 

1943 

197 

203 

235 

259 

242 

245 

400 

271 

259 

252 

241 

238 

254 

1944 

230 

236 

248 

232 

240 

.  242 

227 

235 

204 

214 

205 

211 

227 

1945 

228 

242 

252 

246 

259 

257 

279 

286 

205 

210 

220 

233 

24.3 

1946 

237 

254 

270 

270 

259 

260 

277 

257 

211 

225 

231 

243 

250 

1947 

243 

243 

236 

236 

224 

250 

228 

Average 

138 

146 

155 

161 

153 

148 

152 

154 

148 

141 

135 

135 

147 

45 


Table  35. 


Irish  Potatoes:    Relative  Prices  Received  by  Louisiana  Farmers, 
August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

1909   

94 

100 

102 

102 

104 

1910   

112 

122 

120 

106 

91 

78 

73 

82 

88 

92 

99 

94 

96 

106 

107 

98 

89 

89 

93 

112 

122 

124 

118 

111 

106 

1912   

116 

118 

122 

139 

139 

117 

100 

9S 

99 

89 

88 

96 

110 

1913   

104 

112 

122 

124 

120 

102 

84 

87 

96 

111 

114 

1  (\T 
1U< 

1  rt7 
J.U  1 

109 

120 

124 

116 

111 

103 

96 

106 

111 

116 

116 

116 

112 

1915 

122 

124 

127 

123 

123 

118 

102 

100 

100 

104 

110 

98 

113 

97 

124 

1  f\R 
J.OD 

152 

127 

113 

104 

111 

139 

174 

190 

193 

140 

1917   

205 

257 

311 

324 

307 

291 

268 

256 

244 

214 

208 

206 

258 

1918   

211 

240 

249 

220 

149 

96 

107 

136 

159 

170 

176 

183 

JLIU 

1919 

209 

204 

196 

2^1 

222 

200 

180 

177 

169 

202 

242 

253 

205 

1920   

289 

251 

364 

400 

344 

383 

294 

311 

269 

242 

230 

222 

308 

1921   

211 

216 

183 

172 

167 

156 

177 

191 

204 

209 

204 

193 

1922   

216 

256 

279 

206 

173 

146 

156 

156 

158 

187 

194 

167 

191 

1923   

169 

197 

239 

226 

178 

161 

161 

150 

164 

180 

178 

■f79 

1R1 

J.OX 

1924 

204 

167 

139 

156 

150 

161 

128 

133 

183 

178 

178 

156 

161 

1925   

166 

167 

167 

161 

148 

189 

194 

233 

240 

214 

326 

307 

209 

1926   

264 

311 

311 

311 

Zoo 

159 

147 

189 

167 

167 

178 

200 

224 

1927   

211 

211 

211 

283 

144 

172 

217 

189 

189 

172 

172 

172 

195 

1928   

167 

167 

178 

178 

130 

78 

100 

94 

94 

122 

128 

128 

J.OU 

1929 

139 

150 

144 

183 

178 

144 

161 

167 

189 

189 

183 

178 

167 

1930   

172 

178 

178 

250 

153" 

144 

144 

150 

183 

161 

144 

144 

167 

144 

139 

1 99 

89 

56 

56 

56 

67 

67 

94 

100 

94 

1932  .... 

99 

89 

106 

133 

117 

61 

61 

61 

72 

89 

67 

78 

86 

1933   

67 

72 

89 

111 

82 

83 

89 

133 

156 

117 

117 

100 

i  m 

1934 

128 

128 

144 

100 

81 

42 

,  67 

83 

83 

83 

100 

111 

96 

1935   

117 

106 

106 

156 

67 

67 

83 

72 

83 

89 

106 

106 

96 
133 

1936   

100 

89 

106 

1  9ft 

161 

133 

144 

144 

144 

156 

150 

1937  .... 

150 

178 

122 

78 

50 

56 

67 

83 

89 

89 

94 

94 

96 
84 

1938  .... 

94 

106 

100 

,  67 

67 

61 

67 

78 

89 

83 

89 

106 

1939 

106 

94 

117 

122 

72 

67 

72 

89 

122 

106 

100 

106 

98 

1940   

111 

122 

122 

128 

90 

87 

89 

94 

89 

94 

106 

94 

102 

1941   

89 

94 

94 

122 

68 

6i 

67 

78 

94 

106 

111 

122 

92 

1942   

139 

156 

156 

178 

133 

89 

106 

139 

133 

144 

144 

150 

139 

1943   

150 

161 

183 

261 

169 

178 

179 

189 

200 

206 

206 

217 

192 

1944  .... 

217 

217 

228 

150 

139 

122 

122 

161 

183 

200 

189 

189 

176 

1945   

206 

211 

239 

217 

211 

204 

233 

256 

233 

222 

206 
222 

200 

220 

1946 

222 

222 

239 

217 

144 

122 

189 

211 

211 

222 

211 

203 

1947   

211 

206 

222 

222 

200 

167 

172 

Average 

155 

164 

172 

174 

142 

128 

128 

139 

146 

147 

,  154 

152 

150 
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Table  36.     Sweet  Potatoes:    Relative  Prices  Received  by  Louisiana  Farmers, 

August  1909— July  1947 

(Aug.  1934— July  1939  =  100) 


Fan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

xo 

15 

15 

i  p; 

XO 

10 

1  PL 

XO 

1  PL 
XO 

i  pl 

XO 

1  r. 

1  PL 
XO 

i  p; 

XO 

rage 

108 

108 

96 

84 

78 

81 

81 

86 

92 

85 

80 

89 

105 

109 

96 

78 

74 

88 

84 

88 

95 

107 

111 

103 

122 

107 

107 

97 

81 

77 

98 

88 

92 

108 

124 

112 

107 

115 

114 

115 

97 

89 

80 

103 

95 

101 

107 

116 

122 

108 

95 

108 

101 

95 

88 

81 

101 

95 

88 

101 

107 

108 

108 

119 

115 

96 

96 

78 

70 

98 

74 

84 

93 

100 

115 

108 

107 

103 

88 

74 

58 

65 

89 

76 

77 

99 

88 

88 

88 

108 

107 

96 

85 

81 

81 

90 

88 

95 

128 

128 

135 

135 

135 

135 

155 

135 

128 

135 

128 

135 

162 

203 

200 

169 

135 

155 

189 

182 

202 

189 

158 

173 

176 

216 

223 

270 

230 

230 

243 

284 

297 

176 

162 

149 

221 

203 

216 

216 

243 

257 

338 

270 

270 

255 

166 

120 

122 

223 

134 

122 

122 

177 

151 

157 

208 

147 

115 

111 

93 

88 

135 

95 

99 

115 

130 

122 

139 

154 

143 

119 

114 

78 

69 

116 

112 

126 

143 

143 

147 

141 

126 

146 

219 

159 

141 

135 

145 

149 

203 

176 

169 

216 

203 

176 

230 

236 

211 

223 

234 

202 

203 

257 

332 

459 

416 

270 

247 

238 

281 

281 

181 

134 

275 

197 

177 

196 

203 

243 

203 

149 

216 

189 

162 

95 

108 

178 

122 

149 

149 

149 

149 

176 

155 

162 

169 

122 

108 

128 

145 

115 

115 

128 

142 

142 

142 

128 

128 

135 

115 

115 

115 

127 

115 

142 

149 

142 

162 

196 

196 

189 

169 

149 

128 

135 

156 

135 

135 

142 

162 

189 

189 

176 

182 

169 

155 

128 

128 

158 

122 

122 

128 

149 

149 

115 

108 

123 

101 

88 

74 

61 

112 

74 

74 

74 

68 

68 

68 

68 

74 

62 

61 

54 

54 

67 

54 

55 

58 

62 

88 

88 

88 

122 

95 

81 

68 

81 

78 

88 

88 

88 

88 

95 

115 

95 

108 

115 

95 

88 

88 

96 

88 

95 

108 

108 

115 

108 

114 

101 

81 

74 

68 

68 

94 

TA 

74 

74 

81 

95 

101 

122 

169 

108 

122 

101 

101 

102 

108 

115 

128 

149 

149 

135 

115 

108 

108 

88 

81 

88 

114 

88 

95 

101 

95 

108 

115 

101 

115 

81 

74 

68 

74 

93 

74 

88 

88 

95 

108 

108 

115 

108 

81 

74 

68 

74 

90 

74 

95 

101 

101 

101 

115 

115 

122 

115 

101 

88 

95 

102 

95 

108 

108 

115 

115 

122 

128 

122 

108 

95 

81 

88 

107 

95 

101 

101 

101 

101 

108 

122 

182 

142 

133 

115 

135 

120 

149 

155 

216 

223 

243 

243 

608 

297 

26? 

243 

216 

203 

255 

209 

223 

243 

257 

284- 

311 

264 

257 

169 

182 

169 

182 

229 

209 

230 

236 

236 

270 

270 

304 

304 

128 

149 

182 

216 

228 

216 

257 

284 

297 

318 

331 

331 

270 

162 

189 

203 

236 

258 

236 

257 

230 

230 

216 

297 

243 

119 

130 

142 

153 

159 

157 

164 

162 

144 

128 

113 

114 

140 
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Table  38.     Beef  Cattle:    Average  Price  Per  Hundred  Pounds  Received  by 
Louisiana  Farmers,  August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol 

Dol. 

Dol 

Dol. 

Dol 

Dol. 

Dol 

Dol 

1909 

4.10 

4.35 

4.15 

4.10 

4  05 

1910 

3.90 

3.40 

3.60 

3.60 

4.50 

4.40 

4.40 

4.40 

4.30 

4.10 

3.50 

4  00 

4.00 

1911 

3.90 

3.90 

3.40 

3.90 

3.60 

3.50 

3.40 

3.30 

3.80 

3.50 

3.60 

3.80 

3.65 

1912 

3.80 

3.70 

3.60 

4.00 

4.40 

3.80 

4.30 

4.20 

4.30 

4.00 

4.00 

3.80 

4.00 

1913 

3.60 

4.10 

4.30 

4.10 

5.00 

4.80 

4.80 

4.60 

5.00 

5.00 

5.30 

4.40 

4.60 

1914 

4.70 

4.70 

5.10 

5.10 

5.30 

5.50 

5.50 

6.00 

5  30 

6  00 

5  00 

5  10 

*i  OA 
□  .  OU 

1915 

5.10 

5.20 

4.90 

5.30 

5.00 

5.20 

5.70 

4.80 

4  60 

5  20 

k  on 
o.  ^su 

0. 1U 

1916 

5.40 

5.40 

5.30 

5.90 

5.80 

5.40 

5.40 

5.40 

5.60 

5.50 

5.20 

5.50 

5.50 

1917 

5.40 

5.90 

6.00 

6.10 

6.80 

7.60 

7.60 

6.90 

6.70 

8.50 

7.60 

7.90 

6.90 

1918   

7.40 

6.90 

7.10 

7.10 

7.40 

8.00 

8.50 

8.60 

7.80 

8.00 

7.50 

6.70 

7.60 

1919 

7.20 

7.80 

8.00 

7.50 

8.50 

7.60 

8.50 

8  60 

7  90 

7  on 

1  .  ou 

7  an 

7  Q  r. 
1 .00 

1920 

7.50 

8.00 

8.00 

8.70 

7.50 

7.70 

9.70 

8.80 

7  50 

7  50 

6  80 

a  An 

7  Of; 
i .  SO 

1921 

6.30 

6.50 

6.20 

5.80 

5.80 

5.60 

4.80 

4.90 

5.00 

4.40 

4.80 

3.90 

5.35 

1922 

4.50 

4.60 

4.20 

4.40 

4.50 

4.70 

4.60 

4.40 

4.30 

3.90 

4.10 

3.80 

4.35 

1923 

4.20 

4.40 

4.10 

4.00 

4.10 

4.10 

5.00 

4.80 

4.70 

4.60 

4.20 

4.50 

4.40 

1924 

4.70 

4.80 

4.60 

4.30 

4.90 

4.60 

4.70 

4  30 

4.50 

4  70 

5  00 

4. 60 

4.65 

1925 

4.70 

4.20 

5.30 

5.50 

4.80 

5.50 

4.70 

4.20 

4.50 

4  60 

i>.  uu 

a  Kn 

4.80 

1926 

4.60 

4.40 

4.50 

4.60 

4.50 

5.10 

4.40 

4.10 

4.70 

5.00 

5.00 

4.80 

4.65 

1927 

4.50 

5.00 

5.10 

5.30 

5.00 

5.30 

5.20 

5.80 

6.00 

6.00 

6.30 

6.40 

5.50 

1928 

6.40 

6.20 

6.80 

6.50 

7.60 

7.50 

6.90 

7.50 

8.10 

8.60 

7.20 

7.40 

7.20 

1959 

7.30 

7.30 

7.30 

7.40 

7.50 

7.30 

7.50 

7  40 

7  20 

7  20 

n  on 

l .  ill 

7.20 

7.30 

1930 

7.00 

6.90 

6.80 

6.70 

6.20 

6.00 

5.50 

4.70 

A  70 

4  60 

4  50 

5. 70 

1931 

5.30 

5.00 

5.30 

5.40 

5.40 

4.90 

5.00 

4.50 

4.30 

4.10 

4.20 

3.80 

4.75 

1932 

3.90 

4.20 

4.10 

3.50 

3.50 

3.50 

3.70 

3.60 

3.65 

3.50 

3.40 

3.25 

3.65 

1933 

2.90 

2.90 

2.95 

3.20 

3.70 

3.35 

3.35 

3.35 

3.00 

3.10 

3.15 

2.95 

3.15 

1934 

3.00 

3.20 

3.20 

3.20 

3.25 

3.65 

3  35 

3  25 

3  85 

3.40 

0.00 

O.OO 

3.35 

1935 

3.55 

3.75 

4.30 

4.35 

4.80 

4.45 

4.35 

4  20 

4  35 

on 

A 

rt.UD 

a  on 

4.20 

1936 

4.80 

4.50 

4.20 

4.80 

4.50 

4.70 

4.40 

4.50 

4.70 

4.30 

4.30 

4.60 

4.50 

1937 

4.45 

4.80 

4.60 

5.30 

5.10 

4.90 

5.20 

5.30 

5.40 

5.20 

4.90 

4.70 

5.00 

1938 

4.65 

4.55 

4.75 

5.00 

4.80 

4.70 

4.80 

4.80 

4.40 

4.40 

4.40 

4.65 

4.65 

1939 

5.00 

5.00 

5.30 

5.40 

5.50 

5  20 

5.00 

5  00 

5  40 

5  30 

o.ou 

4.95 

5.20 

1940 

5.30 

5.20 

5.40 

5.70 

5.90 

5.70 

5.80 

5.10 

5.70 

5.70 

5.45 

5.20 

5.50 

1941 

5.60 

6.00 

6.10 

6.70 

6.90 

6.90 

7.30 

7.10 

7.40 

7.20 

7.00 

7.10 

6.80 

1942 

7.40 

7.90 

8.30 

8.90 

8.70 

8.70 

8.30 

8.30 

8.50 

8.50 

8.50 

8.60 

8.40 

1943 

9.50 

10.10 

10.80 

31.50 

11.30. 

11.40 

10.60 

10.20 

9.80 

9.70 

9.00 

8.80 

10.20 

1944 

9.10 

9.70 

10.20 

10.00 

9.70 

9.40 

8.80 

8.70 

8.40 

8.50 

8.50 

8.60 

9.15 

1945 

9.50 

10.00 

10.30 

10.40 

10.60 

10.60 

10.70 

10.80 

10.90 

10.00 

9.50 

10.50 

10.30 

1946 

10.40 

10.80 

11.10 

11.30 

11.40 

11.90 

13.20 

12.80 

11.70 

12.50 

13.30 

13.00 

11.95 

1947 

13.00 

13.20 

14.40 

15.20 

15.10 

15.40 

15.40 

15.00 

15.30 

14.50 

14.50 

15.50 

14.70 
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Table  39.    Veal  Calves:   Average  Price  Per  Hundred  Pounds  Received  by 
Louisiana  Farmers,  August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1909   

4.95 

5.10 

5.30 

4.80 

4.75 

1910   

4.60 

4.00 

4.00 

o.vv 

4  80 

5.50 

4.90 

5.40 

4.70 

5.00 

4.60 

5.10 

4.80 

1911   

4.80 

4.70 

4.20 

a  on 

4  20 

4.20 

4.90 

4.50 

5.70 

4.70 

4.50 

5.10 

4.65 

1912   ,  ... 

5.20 

4.60 

5.00 

4.60 

4.90 

4.80 

5.20 

4.40 

5.30 

5.00 

4.50 

4.00 

4.80 

1913   

3.80 

4.40 

4.80 

4.00 

6.00 

5.60 

5.50 

5.50 

5.00 

6.70 

5.70 

4.80 

5.15 

1914   

5.50 

5.60 

5.90 

fi  Qft 
D.  OU 

k  an 

6.00 

6.30 

9.20 

6.00 

6.20 

6.20 

5.10 

6.20 

1915   

5.80 

5.90 

5.70 

6.20 

ft  1 A 
D.  XV 

6  00 

6.60 

5.90 

6.10 

6.00 

5.30 

6.00 

5.95 

1916   

6.30 

6.60 

5.80 

i  on 

a  fin. 

D.  OU 

6.00 

6.40 

6.20 

7.00 

6.40 

7.50 

7.40 

6.60 

1917   

7.00 

6.90 

8.70 

8.90 

9.50 

8.10 

9.10 

8.00 

8.70 

8.70 

9.40 

9.20 

8.50 

1918   

9.00 

8.00 

8.20 

7.90 

9.50 

9.90 

10.30 

9.00 

8.40 

9.60 

7.70 

7.70 

8.75 

1919   

7.80 

8.20 

8.50 

Q  fin 

o.  ou 

q  on 

y.  £v 

8.60 

9.00 

9.40 

8.90 

9.30 

9.50 

8.30 

8.80 

1920   

8.60 

10.10 

9.10 

1  A  OK 
XV. ZO 

1  n  on 

8  30 

9.00 

8.50 

8.10 

8.40 

6.40 

7.40 

8.75 

1921   

7.30 

7.70 

rr  in 

7. 411 

t  on 

ft  on 

6  40 

5.70 

4.90 

5.30 

5.30 

4.60 

5.70 

6.20 

1922 

4.80 

4.80 

5.20 

6.00 

5.90 

6.70 

5.70 

4.90 

5.30 

5.10 

4.00 

3.80 

5.25 

1923 

4.50 

5.10 

5.20 

5.10 

5.60 

5.20 

5.50 

5.40 

5.10 

5. 20 

5.00 

5.00 

5.15 

1924 

5. 20 

5.80 

5.60 

5. 70 

6  00 

5  90 

5.80 

4.80 

5.90 

5.60 

5.50 

5.20 

5.60 

1925 

5.20 

6.00 

6.00 

it  on 
I .  zu 

6  30 

6.50 

5.90 

4.30 

5.30 

7.00 

7.00 

5.90 

6.05 

1926 

5.50 

7.00 

6.00 

6.50 

5.90 

i  nn 

6  00 

6  70 

6.60 

7.30 

6.30 

5.60 

6.35 

1927 

6.00 

7.00 

6.80 

5.90 

5.60 

6.70 

6.30 

7.30 

7.90 

8.00 

7.90 

7.30 

6.90 

1928 

8.20 

8.00 

9.20 

9.00 

9.40 

9.60 

9.60 

9.50 

10.40 

10.40 

9.00 

9.00 

9.30 

1929 

9.60 

9.10 

9.80 

10.00 

10.60 

10. 30 

10.00 

10  20 

9.70 

9.30 

9.40 

9.20 

9.75 

1930   

10.00 

9.90 

9.60 

9.30 

8.90 

o  1  n 

y.  jlu 

9  30 

7  90 

7.80 

7.90 

7.10 

6.50 

8.60 

1931 

6.40 

6.10 

6.30 

6.70 

<  .1U 

6  10 

7.30 

6.50 

6.00 

5.50 

5.20 

5.10 

6.20 

1932 

4.95 

5.00 

5.00 

4.20 

4.20 

4.05 

4i.45 

4.15 

4.05 

4.05 

4.05 

3.95 

4.35 

1933 

4.05 

4.10 

3.90 

3.95 

4.80 

4.15 

4.40 

4.60 

4.35 

3.90 

3.85 

3.65 

4.15 

1934 

3.95 

4.10 

4.10 

3.60 

3.65 

Q  fift 
o.  OD 

o.ao 

4  15 

4.45 

4  25 

4.55 

4.85 

4.10 

1935 

4.85 

4.85 

4.85 

4.95 

5. 50 

O.  t\l 

5  10 

5  20 

5  90 

4i.90 

5.40 

5.90 

5.25 

1936 

5.40 

5.30 

5.60 

5.60 

5.60 

5.80 

k  Kn 

O.  IV 

5  50 

5.00 

4.80 

5.20 

5.40 

1937 

5.80 

5.70 

5.70 

6,30 

6.40 

5.80 

5.90 

6.30 

6.50 

6.20 

6.20 

5.80 

6.05 

1938   

5.60 

5.80 

5.70 

6.30 

6.20 

6.00 

6.00 

5.80 

5.80 

5.30 

5.80 

5.60 

5.80 

1939   

6.10 

6.20 

6.80 

6.90 

6.90 

6.90 

6.60 

6  40 

7  1  n 

* .  xv 

6  70 

6.30 

6.10 

6.60 

1940 

6.30 

6.60 

6.50 

6.90 

7.30 

7.10 

t  on 

ft  7n 

D.  IU 

6  90 

6  80 

6.60 

6.70 

6.80 

1941 

7.10 

7.60 

7.70 

8.30 

8.60 

8.50 

9.00 

8.90 

9.30 

9.30 

8.90 

9.00 

8.50 

1942 

9.50 

10.00 

10.20 

11.00 

11.10 

10.80 

10.70 

10.70 

10.40 

10.60 

10.60 

10.80 

10.55 

1943 

11.20 

11.80 

12.30 

13.00 

13.00 

13.50 

12.90 

12.10 

12.00 

11.60 

11.30 

10.80 

12.10 

1944 

11.30 

11.50 

11.70 

12.20 

11.90 

11.40 

11.30 

10.90 

10.90 

10.60 

11.00 

11.00 

11.30 

1945  .... 

11.80 

11.90 

12.10 

12.40 

12.40 

12.50 

12.50 

12,50 

12.30 

12.00 

11.90 

12.00 

12.20 

1946 

12.50 

12.90 

13.30 

13.30 

13.50 

14.00 

15.50 

14.60 

14.60 

16.60 

15.90 

15.90 

14.40 

1947 

16.00 

17.00 

18.00 

18.40 

18.40 

19.00 

19.40 

19.10 

19.20 

18.00 

18.00 

19.30 

18.30 
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Table  40.     Sheep:  Average  Price  Per  Hundred  Pounds  Received  by- 
Louisiana  Farmers,  August  1909— December  1947 


Year 

Jan. 

Feb. 

Ma,r. 

A  r 

M 

June 

July 

g. 

Sept. 

Oct. 

Nov 

Dec 

Ave 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1909 

4.25 

4.50 

4.10 

4.50 

4.40 

1910 

4.20 

4.70 

4.80 

4.60 

4.30 

3.50 

3.50 

3.60 

4.50 

'  4.00 

5.00 

6.00 

4.40 

1911 

5.00 

3.30 

3.00 

3.50 

3.50 

3.50 

3.50 

4.90 

5.20 

4.80 

4.20 

4.30 

4.05 

1912 

4.50 

4.70 

4.90 

4.80 

4.10 

4.00 

4.00 

3.00 

6.00 

3.80 

5.00 

3.80 

4.40 

1913  .... 

3.50 

4.80 

3.00 

3.60 

3.90 

4.50 

4.00 

4.60 

4.70 

3.80 

4.50 

4.90 

4.15 

1914 

4.60 

4.50 

3.60 

5.90 

5.10 

5.50 

4.90 

5.80 

4.50 

5.00 

4.90 

5.00 

4.95 

1915 

5.00 

6.00 

4.60 

6.30 

3.30 

5.80 

5.60 

5.70 

5.00 

5.00 

4.50 

5.00 

5.15 

1916 

4.50 

5.50 

5.10 

5.60 

6.30 

5.00 

5.50 

5.50 

5.40 

5.40 

6.50 

5.80 

5.50 

1917     .  , 

5.80 

6.00 

6.00 

5.50 

7.30 

6.80 

7.40 

7.20 

6.80 

7.50 

8.70 

7.70 

6.90 

1918 

7.50 

7.30 

8.30 

6.60 

8.80 

9.00 

9.40 

8.20 

8.00 

8.40 

8.00 

7.00 

8.05 

1919 

8.40 

7.00 

8.00 

8.60 

8.80 

8.60 

7.70 

8.10 

7.50 

8.00 

8.80 

8.20 

8.15 

1920 

7.70 

7.20 

6.60 

7.40 

7.30 

8.80 

9.00 

7.80 

6.50 

6.60 

7.00 

6.30 

7.35 

1921 

6.00 

6.00 

5.60 

5.60 

5.20* 

5.80 

4.50 

4.40 

4.80 

3.70 

4.70 

4.20 

5.05 

1922 

4.70 

3.30 

3.10 

4.60 

5.20 

3.50 

4.30 

4.80 

4.00 

3.70 

4.60 

3.30 

4.10 

1923 

4.00 

5.00 

6.00 

6.40 

7.00 

6.50 

6.00 

5.50 

5.00 

4.30 

5.00 

5.30 

5.50 

1924 

4.50 

4.80 

5.00 

5.20 

5.50 

5.00 

4.50 

5.00 

5.00 

5.60 

6.20 

7.00 

5  30 

1925 

7.60 

8.00 

7.00 

6.00 

5.50 

6.00 

7.00 

6.50 

5.90 

6. 00 

6.00 

7.00 

6  50 

1926 

7.70 

7.20 

6.70 

4.50 

4.60 

4.20 

4.10 

5  50 

7.50 

5.50 

6. 80 

5.80 

5.85 

1927 

4.60 

5.00 

5.20 

6.00 

5.60 

6.00 

5.00 

6.00 

5.90 

5.50 

5.60 

5.80 

5.50 

1928 

5.20 

5.20 

7.00 

6.00 

6.60 

7.00 

6.60 

7.00 

7.50 

8.00 

7.50 

7.90 

6.80 

1929 

7.30 

7.10 

7.40 

7.00 

6.80 

6.70 

6.60 

6. 50 

6  40 

6.50 

6  80 

6.80 

6  80 

1930 

6.90 

6.80 

6.40 

6.30 

5.60 

5.60 

5.20 

5.70 

6.10 

5. 10 

5.00 

5.30 

5  85 

1931 

5.40 

4.90 

5.20 

5.30 

5.50 

4.70 

4.10 

3.70 

2. 60 

2.40 

3.00 

3.00 

4.15 

1932 

3.30 

4.00 

3.90 

3.70 

3.50 

3.30 

3.20 

3.40 

2.95 

3.10 

3.55 

3.50 

3.45 

1933 

2.90 

2.85 

2.70 

2.95 

2.60 

2.80 

2.90 

3.20 

3.30 

2.85 

3.20 

3.00 

2.95 

1934 

3.25 

3.30 

3.00 

3.00 

2.90 

2.70 

2.65 

2.95 

2.85 

2.75 

3.05 

3.35 

3.00 

1935 

3.90 

3.90 

3.90 

3.10 

3.15 

3.15 

3.15 

3.00 

3.20 

3.70 

3.70 

3.80 

3.45 

1936 

4.00 

4.00 

3.60 

3.80 

4.05 

4.05 

3.90 

4.00 

3.90 

4.10 

3.80 

4.05 

3.95 

1937 

4.05 

4.30 

4.20 

4.10 

4.20 

3.90 

4.00 

4.00 

4.50 

4.30 

3.60 

4.00 

4.10 

1938  .... 

4.00 

4.20 

3.70 

3.75 

3.75 

3.70 

4.00 

4.00 

3.80 

3.80 

3.80 

3.20 

3.80 

1939 

3.50 

3.50 

3.75 

3.75 

3.75 

3.75 

3.75 

3.65 

3.80 

3.90 

4  00 

4.00 

3.75 

1940 

4.00 

4.20 

4.20 

4.00 

4.00 

3.90 

4.20 

4.00 

4.00 

3.75 

3.80 

3.60 

3.95 

1941 

4.00 

4.10 

4.20 

4.20 

4.00 

4.00 

4.30 

4.30 

4.35 

4.40 

4.40 

4.40 

4.20 

1942 

4.60 

4.80 

4.80 

5.50 

6.00 

5.30 

5.30 

5.60 

5.60 

5.60 

5.60 

5.70 

5.35 

1943 

5.80 

6.00 

6.00 

6.70 

6.20 

6.50 

6.50 

6.20 

6.00 

6.00 

6.00 

6.50 

6.20 

1944 

6.00 

6.20 

6.20 

6.50 

6.00 

6.30 

6.10 

5.90 

6.00 

6.50 

6.50 

6.50 

6.20 

1945 

6.70 

7.00 

7.30 

7.30 

6.80 

6.60 

6.50 

5.70 

5.50 

5.80 

5.80 

5.80 

6.40 

1946 

5.80 

6.00 

6.00 

6.50 

6.60 

6.60 

7.40 

7.10 

7.30 

7.50 

7.00 

7.00 

6.75 

1947 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.30 

7.30 

7.70 

7.10 
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Table  41.   Lambs:    Average  Price  Per  Hundred  Pounds  Received  by 
Louisiana  Farmers,  August  1909— December  1947 


Jan. 
15 


Dol. 


4.40 
5.30 
5.10 
4.30 

5.90 
5.60 
6.00 
7.50 
8.70 

9.50 
9.30 
7.80 
6.00 
5.00 

6.00 
8.50 
7.75 
7.30 
7.30 

9.20 
9.10 
7.40 
5.60 
3.45 

4.20 
5.50 
6.90 
4.90 
5.30 

5.00 
5.60 
5.40 
6.90 
7.30 

8.70 
8.90 
9.40 
12.30 


Feb. 
15 


Dol. 


5.00 
3.50 
5.30 
5.10 

5.30 
7.00 
6.60 
8.00 
8.50 

8.00 
9.10 
8.40 
5.20 
6.00 

6.00 
9.00 
6.50 
6.00 
6.90 

9.10 
9.30 
6.70 
6.10 
3.75 

4.75 
5.20 
6.90 
5.20 
5.30 

5.00 
5.60 
5.30 
6.30 
8.00 

8.90 
9.40 
9.80 
12.40 


Mar. 
15 


Dol. 


5.10 
3.50 
5.40 
6.00 

4.60 
5.30 
5.70 
8.40 
10.80 

9.00 
9.00 
9.00 
4.70 
4.50 

6.40 
8.50 
7.00 
8.00 
7.60 

9.80 
8.10 
6.00 
4.70 
3.95 

4.60 
5.00 
6.00 
5.20 
5.30 

5.40 
5.70 
5.60 
6.00 
8.10 

8.70 
10.00 

9.80 
12.90 


Apr. 
15 


Dol. 


4.90 
4.40 
5.10 
5.00 

7.20 
8.00 
7.00 
8.30 
9.00 

11.00 
9.50 
6.30 
7.60 
7.00 

6.70 
8.00 
7.40 
8.20 
8.40 

9.00 
8.30 
7.00 
4.70 
4.10 


5.00 
6.00 
5.30 
5.30 

5.70 
5.70 
5.70 
7.00 
8.20 

8.70 
9.80 
10.00 
11.80 


May 
15 


Dol. 


4.70 
5.50 
5.50 
4.50 

6.00 
5.20 
7.30 
9.00 
10.50 

11.30 
10.50 
7.20 
7.80 
7.50 

6.80 
7.50 
5.40 
7.60 
11.20 

9.20 
7.60 
7.30 
4.20 
4.30 

3.70 
4.50 
6.00 
6.00 
5.90 

5.70 
5.70 
6.00 
7.40 
7.80 

8.00 
9.80 
10.10 
12.10 


June 
15 


Dol. 


July 
15 


Dol. 


4.30 
4.60 
4.90 
5.40 

6.30 
7.30 
6.30 
8.70 
10.80 

12.20 
10.70 
7.20 
6.80 
7.90 

6.80 
8.00 
6.35 
7.00 
10.60 

9.70 
7.30 
7.10 
4.10 
4.35 

3.70 
4.70 
5.60 
5.60 
5.90 

5.70 
5.60 
6.00 
7.50 
8.60 

8.40 
9.80 
10.20 
14.20 


4.00 
4.80 
4.70 
5.30 


7.80 
6.50 
8.50 
11.00 

10.40 
10.00 
5.80 
6.30 
8.10 

7.00 
8.50 
7.30 
6.00 
9.30 

9.90 
6.00 
6.70 
3.80 
4.40 

3.55 
4.30 
5.60 
5.20 
5.50 

5.70 
5.50 
5.90 
7.30 
9.60 

8.40 
9.70 
11.40 
14.20 


Aug. 
15 


Dol. 

4.60 
4.30 
5.10 
4.00 
5.00 

7.00 
9.00 
7.10 
9.00 
10.00 

8.60 
8.30 
5.10 
5.80 
7.50 

5.50 
7.50 
7.60 
7.00 
9.50 

10.00 
6.90 
6.00 
3.80 
4.40 

3.55 
4.30 
5.70 
5.80 
5.20 

5.50 
5. 

6.00 
7.30 
8.90 

8.90 
9.60 
11.20 
14.00 


Sept. 
15 


Dol. 

5.00 
5.40 
5.70 
6.50 
5.50 

8.00 
8.80 
8.00 
7.20 


7.60 
7.00 
6.10 
5.10 
7.00 

5.80 
6.70 
8.50 
7.90 
10.00 

8.50 
6.70 
5.20 
3.80 
3.70 

3.35 
4.30 
5.50 
5.80 
5.00 

5.60 
5.30 
6.20 
7.00 
8.50 

8.60 
9.40 
11.20 
14.50 


Oct. 
15 


Dol. 

5.10 
5.50 
5.00 
4.00 
6.00 

7.00 
8.60 
6.30 
8.00 
10.00 

8.20 
9.00 
5.40 
5.00 


6.50 
7.00 
7.60 
8.70 


9.50 
7.00 
4.70 
3.50 
3.85 

3.30 
6.00 
5.00 
5 
5.20 

5.50 
5.20 
6.20 
7.20 
9.00 

8.00 
9.20 
12.70 
13.50 


Nov. 
15 


Dol. 

5.00 
6.00 
4.70 
5.30 
5.30 

5.40 
8.30 
8.00 
9.00 
9.00 

9.00 
8.00 
6.50 
5.50 
6.60 

7.50 
9.00 
8.50 
9.50 
10.00 

10.00 
7.80 
5.20 
3.85 
4.20 

3.35 
6.00 
6.00 
5.40 
5.20 

5.50 
5.40 
6.40 
7.20 
9.00 

8.00 
9.40 
12.70 
13.90 
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Table  42.     Hogs:    Average  Price  Per  Hundred  Pounds  Received  by 
Louisiana  Farmers,  August  1909 — December  1947 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 



15 

15 



15 



15 



15 



15 

15 



15 



15 



15 



rage 



Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

6.10 

6.10 

6.40 

6.10 

6.10 

6.10 

6.00 

7.40 

8.00 

7.10 

6.80 

6.80 

6.70 

6.30 

7.20 

6.70 

6.30 

6.80 

6.20 

5.90 

6.00 

5.70 

5.40 

5.30 

5.20 

5.40 

5.80 

5.90 

5.30 

5.70 

5. 65 

5.40 

5.30 

5.10 

5.30 

5.90 

5.10 

5.70 

5.80 

6.00 

5.90 

6.00 

5.80 

5.60 

5.90 

5.60 

5.80 

5.40 

5.90 

6.00 

6.00 

6.50 

6.10 

6.50 

6.40 

6.40 

6.05 

6.20 

6.50 

6.30 

6.50 

6.50 

6.50 

6.90 

6.80 

7.40 

6.80 

6.40 

6.30 

6.60 

6.10 

6.00 

6.10 

5.80 

5.90 

5.90 

6.50 

5.90 

6.00 

5.90 

5.80 

5.50 

5.95 

6.00 

5.90 

5.80 

6.30 

6.30 

6.70 

6.20 

6.80 

7.40 

7.60 

7.90 

7.60 

6.70 

7.40 

7.60 

8.40 

9.70 

10.20 

9.80 

10.80 

10.90 

12.80 

14.20 

13.40 

13.70 

10.75 

12.00 

12.60 

13.40 

1.3.10 

13.60 

13.10 

12.40 

13.30 

14.00 

13.10 

14.50 

14.50 

13.30 

13.50 

13.00 

12.50 

13.30 

13.90 

13.40 

15.00 

15.20 

13.40 

14.00 

12.80 

13.40 

13.65 

13.50 

12.70 

12.50 

12.70 

12.80 

13.00 

13.80 

13.30 

13.60 

11.80 

11.80 

10.10 

12.65 

9.70 

9.10 

9.30 

6.80 

7.50 

7.30 

7.70 

7.20 

7.90 

7.50 

8.10 

6.80 

7.90 

6.80 

6.70 

7.10 

6.80 

7.00 

6.50 

6.70 

6.50 

7.30 

7.10 

7.60 

7.20 

6.95 

7.20 

7.30 

6.80 

6.80 

6.50 

7.00 

7.20 

7.30 

8.00 

7.60 

6.30 

6.80 

7.05 

6.90 

7.10 

6.90 

6.60 

7.00 

7.10 

7.10 

7.50 

7.60 

7.70 

8.00 

8.50 

7.35 

8.20 

8.50 

8.90 

8.70 

8.90 

9.20 

9.00 

8.80 

8.00 

9.00 

9.30 

9.70 

8.85 

9.00 

9.10 

9.20 

9.00 

8.40 

8.70 

ID.  00 

9.40 

8.80 

10.00 

10.20 

9.80 

9.30 

9.70 

9.90 

9.10 

9.00 

8.40 

8.20 

8.10 

9.10 

9.10 

9.30 

9.30 

8.60 

9.00 

7.90 

7.30 

7.50 

7.70 

7.70 

7.50 

8.10 

8.20 

8.20 

8.70 

8.00 

7.80 

7.95 

8.00 

7.50 

7.80 

7.80 

7.70 

8.10 

7.90 

8.50 

7.90 

8.40 

8.10 

7.90 

7.95 

7.40 

7.90 

8.10 

8.00 

7.90 

8.00 

7.90 

7.40 

7.50 

7.80 

7.70 

7.00 

7.70 

6.80 

6.70 

6.40 

6.50 

6.50 

6.00 

6.50 

6.80 

5.80 

5.40 

5.20 

5.00 

6.15 

4.70 

4.70 

4.70 

4.30 

4.30 

3.60 

4.00 

4.40 

4.40 

4.10 

3.90 

3.85 

4.25 

3.25 

3.30 

3.40 

3.35 

3.70 

3.85 

3.85 

3.80 

3.70 

3.90 

3.90 

3.55 

3.65 

3.55 

3.65 

3.70 

3.80 

3.60 

3.85 

3.95 

3.95 

5.00 

4.55 

4.55 

4.50 

4.05 

5.00 

5.00 

5.50 

5.30 

5.20 

5.70 

5.70 

5.80 

6.80 

6.10 

6.70 

6.60 

5.80 

6.40 

6.10 

6.20 

6.00 

6.30 

6.30 

6.10 

6.80 

6.60 

6.70 

6.80 

6.80 

6.40 

6.70 

6.40 

6.40 

6.20 

6.40 

6.90 

7.00 

7.40 

7.10 

7.10 

7.10 

6.50 

6.75 

5.80 

5.80 

5.90 

5.90 

5.80 

6.10 

6.20 

6.20 

6.20 

6.00 

6.20 

5.70 

6.00 

5.50 

5.40 

5.60 

5.30 

5.30 

5.30 

5.30 

5.00 

5.50 

5.50 

5.20 

4.70 

5.30 

4.45 

4.25 

4.25 

4.30 

4-65 

4.35 

4.55 

4.55 

4.95 

4. 90 

4.90 

4.90 

4.60 

5.40 

5  50 

5. 40 

6,10 

6.60 

6.90 

7,80 

7.90 

8.40 

8.30 

8,10 

8.10 

7.05 

8.40 

8,90 

9.80 

10  50 

10.60 

10  60 

11.30 

11.50 

11.30 

11  70 

11. 70 

11  70 

10  65 

12  00 

12  40 

13=10 

13.00 

12,90 

12.70 

12.40 

12. 40 

12,50 

12,20 

12.00 

11.00 

12.40 

10.60 

10.40 

10.00 

10.40 

10.20 

9.80 

9.40 

9.90 

10.00 

10.60 

10.90 

11.00 

10.25 

11.70 

11.79 

11.70 

11.90 

12.50 

12.30 

12.50 

12.60 

12.60 

12.80 

13.00 

13.20 

12.40 

13.20 

13.20 

13.00 

13.20 

13.30 

13. 50 

16.20 

17.50 

15.70 

22.70 

20.40 

19.40 

15.9? 

17.60 

19.10 

21,60 

20,30 

18.90 

19.30 

19.30' 

21.10 

21.70 

22,60 

22.10 

22.70 

20  50 
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Table  43.    Chickens:   Average  Price  Per  Pound  Received  by  Louisiana 
Farmers,  August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jun-j 

July 

15 

15 

15 

15 

15 

15 

15 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909   

13.0 

1910   

11.9 

12.2 

12.6 

12.8 

13.4 

13.6 

1911   

12.8 

13.0 

12.9 

13.1 

13.6 

13.4 

12. 7 

1912 

13.8 

13.4 

12.4 

12.2 

12.5 

12.2 

13.1 

1913   

13.0 

12.7 

12.6 

12.8 

12.8 

13.2 

14.5 

1914   

14.0 

13.7 

14.1 

13.8 

13.9 

14.8 

15.0 

1915   

11.9 

12.5 

13.8 

13.7 

12.9 

13.1 

13.3 

1916   

14.2 

13.8 

11.7 

12.8 

12.5 

13.1 

12.8 

1917 

14.6 

14.0 

14.6 

16.0 

16.0 

18.2 

16.9 

1918   

16.4 

17.5 

17.2 

16.8 

19.0 

18.5 

22.3 

1919   

23.4 

22.2 

20.0 

18.5 

22.5 

23.5 

24.0 

1920   

26.0 

25.3 

23.3 

26.5 

26.4 

27.7 

29.2 

1921   

25.0 

24.0 

24.7 

22.9 

21.0 

25.0 

23.0 

1922 

21.1 

18.2 

18.5 

18.4 

14.5 

22.6 

19.5 

1923   

20.0 

19.0 

20.4 

19.0 

18.0 

23.0 

25.0 

1924   

21.0 

23.0 

21.0 

20.7 

22.0 

22.4 

21.5 

1925   

22.0 

21.4 

21.3 

21.2 

24.8 

25.6 

22.5 

1926   

20.4 

20.2 

21.6 

22.2 

23.8 

24.7 

24.0 

1927 

23.2 

22.6 

22.0 

23.9 

24.3 

23.8 

22.6 

1928   

22.0 

21.4 

22.3 

22.7 

22.8 

23.4 

24.0 

1929   

23.0 

22.6 

22.3 

22.8 

24.4 

24.8 

24.1 

1930   

21.9 

22.4 

21.6 

21.8 

21.9 

22.2 

19.4 

1931   

16.7 

16.2 

16.9 

37.9 

17.7 

18.4 

16.8 

1932 

14.1 

13.9 

12.6 

12.9 

13.8 

12.6 

11.9 

1933   

10.6 

10.3 

•  9.8 

10.5 

11.5 

11.5 

11.2 

1934   

11.1 

11.4 

11.0 

11.9 

12.6 

12.9 

12.6 

1935   

13.2 

13.3 

13.6 

15.0 

15.2 

15.8 

14.9 

1936   

16.2 

15.7 

16.6 

36.5 

16.8 

16.6 

16.4 

1937 

15.3 

14.5 

15.0 

15.5 

15.8 

15.8 

15.3 

1938   

15.5 

15.6 

15.6 

16.2 

16.6 

16.3 

15.2 

1939  .... 

14.7 

14.5 

15.1 

15.9 

15.8 

15.7 

15.4 

1940  .... 

14.2 

15.0 

14.3 

14.8 

16.6 

16.4 

15.6 

1941   

15.0 

15.2 

15.6 

16.5 

17.6 

17.7 

18.0 

1942 

19.2 

19.7 

19.8 

21.1 

22.1 

22.0 

22.0 

1943   

24.1 

2.55 

27.1 

30.1 

30.5 

30.0 

30.0 

1944   

28.9 

27.7 

27.7 

27.7 

28.0 

28.0 

28.2 

1945  ... 

29.2 

29.0 

29.7 

29.7 

31.1 

31.7 

33.2 

1946 

33.8 

33.1 

32.0 

33.0 

33.0 

34.0 

37.0 

1947   

35.0 

35.0 

34.0 

35.7 

37.3 

38.3 

38.0 

Aug. 
15 


Sept. 
15 


Cents 

12.0 
13.2 
13.2 
13.8 
13.7 

14.1 
12.6 
13.0 
15.9 
22.0 

27.0 
28.6 
19.0 
20.3 
21.0 

22.0 
21.5 
25.0 
23.0 
23.2 

23.2 

19.5 

16.0 

10 

11.0 

11.8 

14.4 

16 

15.5 

14.6 

15.3 
14.6 
17.5 
21.4 
28.9 

28.7 
34.2 
37.0 
37.0 


Cents 

12.0 
13.4 
13.9 
13.9 
13.6 

12.8 
12.7 
14.1 
18.7 
21.8 

30.0 
25.7 
22.0 
22.1 
24.9 

24.0 
22.6 
25.0 
23.0 
24.1 

23.3 
19.1 
15.5 
11.9 
11.0 

13.0 
15.8 
16.2 
16.4 
15.3 

15.6 
15 
18.3 
22.2 


28.8 
34.2 
35.0 
39 


Oct. 
15 


Cents 

12.0 
13.4 
14.0 
13.6 
13.1 

14.4 
12.4 
15.2 
16.5 
21.7 

26.0 
24.0 
21.0 
21.0 
25.0 

24.0 
21.8 
25.0 
22.8 
23.5 

22.8 

19.0 

15 

12.3 

10.4 

12.7 
15.5 
15.8 
16.6 
15.2 

15.6 
15.6 
18.3 
23.1 
29.2 

28.2 
32.0 
35.0 
36. 1 


Nov. 
15 


Dec. 
15 


Cents 

12.4 
13.4 
13.9 
12.6 
13.6 

13.1 
14.5 
14.1 
17.4 
23.0 

25.0 
23.5 
21.1 
21.2 
22.4 

22.4 
22.9 
24.1 
23.9 
23.6 

23.1 
17.7 
15.8 
11.4 
10.6 

13.0 
16.8 
15.7 
15.7 
15.2 

15.0 
15.5 
19.2 
23.6 
28.8 

29.2 
33.0 
35.0 
34.6 


Cents 
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Table  44.     Turkeys:    Average  Price  Per  Pound  Received  by 
Louisiana  Farmers,  December  1922 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

35 

35 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1022 

27.0 

27.0 

1923 

30.0 

26.0 

26.0 

27.3 

1924 

27.0 

23.0 

23.0 

29.0 

26.0 

1925 

29.0 

27.0 

24.0 

31.0 

27.8 

1926 

29.0 

31.8 

32.0 

30.9 

1927 

29.0 

30.0 

32.0 

31.0 

30.5 

1928 

29.0 

24.0 

29.0 

31.0 

28.2 

1929 

32.0 

28.0 

32.0 

28.0 

30.0 

1930 

30.0 

21.0 

22.0 

21.0 

23.5 

1931 

23.0 

16.0 

19.0 

19.0 

19.2 

1932 

19.0 

16.0 

15.0 

15.0 

16.2 

1933 

14.0 

13.0 

13.0 

13.0 

14.0 

15.0 

13.0 

13.6 

193i 

14.0 

14.0 

13.0 

15.0 

17.0 

17.0 

15.0 

1935 

17.0 

17.0 

17.0 

18.0 

18.0 

21.0 

22.0 

18.6 

1936 

21.0 

19.0 

20.0 

20.0 

17.0 

19.0 

19.0 

19.0 

19.0 

19.2 

1937 

19.0 

18.0 

17.0 

18.0 

19.0 

19.0 

18.0 

18.0 

18.0 

19.0 

20.0 

20.0 

18.6 

1938   

20.0 

19.0 

19.0 

19.0 

18.0 

18.0 

17.0 

18.0 

18.0 

18.0 

18.0 

19.0 

18.4 

1939 

19.0 

19.0 

19.0 

19.0 

19.0 

19.0 

17.0 

18.0 

18.0 

18.0 

18.0 

19.0 

18.5 

1940    .,  . 

17.0 

17.0 

17.0 

18.0 

17.7 

17.0 

17.0 

18.0 

18.0 

18.0 

18.0 

17.5 

1941 

18.0 

18.0 

17.0 

18.0 

20.0 

18.0 

20.0 

19.0 

20.0 

19.0 

22.0 

23.0 

19.3 

1942 

21.0 

20.0 

21.0 

23.4 

22.8 

23.0 

22.0 

23.0 

22.2 

24.7 

26.6 

31.5 

23.4 

1943 

30.0 

30.0 

30.0 

32.0 

32.0 

34.0 

33.0 

34.0 

32.0 

31.0 

34.0 

37.0 

32.4 

1944 

37.0 

35.0 

34.0 

33.0 

33.0 

33.0 

31.0 

32.0 

32.0 

33.0 

38.0 

39.0 

34.2 

1945 

40.0 

37.0 

37.0 

35.0 

36.0 

36.0 

36.0 

39.0 

39.0 

38.0 

39.0 

40.0 

37.7 

1946 

40.0 

37.0 

37.0 

35.0 

37.0 

37.0 

38.0 

36.0 

37.0 

39.0 

45.0 

41.0 

38.2 

1947 

39.0 

37.0 

37.0 

37.0 

37.0 

37.0 

37.0 

37.0 

42.0 

42.0 

42.5 

47.5 

39.3 

Table  45.     Cowpeas:    Average  Price  Per  Bushel  Received  by 
Louisiana  Farmers,  February  1915 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

35 

15 

15 

15 

15 

15 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1915 

1.96 

1.94 

2.06 

1.91 

1.85 

1.75 

1.86 

1.50 

1.45 

1.51 

1.40 

1.74 

1916 

1.62 

1.28 

1.55 

1.64 

1.54 

1.38 

1.20 

1.40 

1.43 

1.35 

1.70 

1.85 

1.50 

1917 

1.85 

2.20 

2.20 

2.40 

2.80 

3.30 

3.10 

2.50 

2.55 

2.00 

2.45 

2.60 

2.50 

1918 

2.70 

2.90 

3.10 

2.95 

2.80 

2.60 

2.75 

2.95 

2.15 

2.50 

2.50 

2.75 

2.72 

1919 

2.50 

2.70 

2.85 

2.90 

3.20 

4.00 

4.20 

3.90 

3.00 

3.30 

3.20 

2.90 

3.22 

1920 

3.70 

3.60 

3.70 

4.40 

5.20 

4.30 

3.70 

4.60 

3.60 

3.43 

2.61 

2.62 

3.87 

1921 

2.56 

2.56 

2.41 

2.56 

2.50 

2.77 

2.88 

2.70 

2.40 

2.29 

2.23 

2.27 

2.51 

1922 

2.14 

2.20 

2.41 

2.52 

2.45 

2.06 

2.13 

2.11 

2.07 

2.26 

2.28 

2.40 

2.25 

1923 

2.45 

2.34 

2.22 

2.39 

2.58 

2.62 

2.75 

3.00 

2.77 

2.41 

2.21 

2.30 

2.50 

1924 

2.40 

2.50 

2.75 

3.00 

3.10 

3.20 

3.00 

3.00 

3.30 

3.10 

2.50 

3.00 

2.90 

1925 

3.00 

3.30 

3.50 

4.00 

4.20 

5.60 

4.30 

3.50 

3.60 

3.25 

3.30 

3.10 

3.72 

1926 

2  SO 

2.88 

3.66 

3.95 

3.70 

3.90 

3.40 

3.90 

2.80 

3.00 

3.10 

2.75 

3.32 

1927 

2.60 

2.70 

2.50 

2.80 

2.50 

2.50 

2.65 

2.45 

2.65 

2.25 

2.40 

2.00 

2.50 

1928 

2.30 

2.40 

2.35 

2.45 

2.55 

2.55 

2.65 

2.45 

2.35 

2.25 

2.15 

2.50 

2.41 

1929 

2  45 

2.50 

2.55 

2.80 

3.00 

3.30 

3.10 

2.80 

2.20 

2.45 

2.50 

2.25 

2.66 

1930 

2.55 

2.70 

2.90 

3.00 

3.10 

3.20 

3.30 

2.90 

2.75 

2.45 

2.60 

2.25 

2.81 

1931 

2.15 

2.05 

2  30 

2.45 

2.45 

2.40 

2.55 

2.20 

1.60 

1.50 

1.65 

1.60 

2.08 

1932 

1.60 

1.35 

1.45 

1.32 

1.10 

1.15 

.90 

1.10 

1.10 

1.30 

1.30 

1.05 

1.23 

1933 

1.00 

1.00 

1.05 

1.05 

1.15 

1.25 

1.35 

1.50 

1.30 

1.20 

1.15 

1.10 

1.18 

1934 

1.35 

1.60 

1.65 

1.90 

1.85 

.1.75 

1.75 

1.55 

1.75 

1.65 

1.70 

1.70 

1.68 

1935  ... 

1.70 

1.85 

2.00 

2.15 

2.05 

2.10 

1.85 

1.70 

1.45 

1.45 

1.45 

1.35 

1.76 

1936 

1.60 

1.55 

1.80 

1.75 

2.00 

2.15 

2.25 

2.00 

1.75 

1.50 

1.50 

1.70 

1.80 

1937 

1.90 

1.95 

2.00 

2.10 

2.25 

2.25 

2.05 

1.95 

1.70 

1.50 

1.50 

1.60 

1.90 

1938 

1.60 

1.55 

1.60 

1.65 

1.75 

1.75 

1.70 

1.30 

1.45 

1.40 

1.25 

1.35 

1.53 

1939 

1.30 

1.45 

1.50 

1.55 

1.60 

1.65 

1.50 

1.50 

1.40 

1.25 

1.00 

1.25 

1.41 

1940 

1.20 

1.30 

1.35 

1.35 

1.55 

1.60 

1.65 

1.45 

1.40 

1.30 

1.30 

1.30 

1.40 

1941 

1.35 

1.45 

1.50 

1.50 

1.50 

1.55 

1.55 

1.55 

1.45 

1.50 

1.50 

1.60 

1.50 

1942 

1.70 

1.80 

1.95 

2.05 

2.15 

2.40 

2.25 

2.70 

2.10 

1.95 

1.85 

1.85 

2.02 

1943 

2.05 

2.30 

2.45 

2.50 

2.75 

>2.85 

2.60 

2.70 

2.60 

2.60 

2.60 

2.55 

2.55 

1944 

2.60 

2.95 

3.10 

3.50 

3.85 

3.45 

3.30 

3.20 

2.90 

2.80 

2.75 

2.80 

3.10 

1945 

2.85 

3.05 

3.20 

3.50 

3.60 

3.40 

3.50 

3.40 

3.00 

2.90 

3.00 

3.00 

3.20 

1946 

3.00 

3.00 

3.30 

3.60 

4.00 

4.20 

4.20 

4.30 

3.60 

3.45 

3.65 

3.50 

3.65 

1947 

3.75 

3.50 

4.10 

4.60 

4.60 

4.80 

4.40 

3.65 

3."45 

3.45 

3.25 

3.25 

3.90 
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Table  46.     Eggs:    Average  Price  Per  Dozen  Received  by  Louisiana 
Farmers,  August  1909— December  1947 


Y  ear 

Jan. 

r  eO. 

Art  o  f 

Apr. 

ay 

June 
u  e 

July 

g- 

Sept. 

Oct. 

Nov. 

Dec. 

Ave' 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

18.0 

20.0 

22.0 

24.0 

24.0 

1910 

25  0 

22.0 

19.0 

18.0 

18.0 

18.0 

17.0 

18.0 

19.0 

22.0 

24.0 

26.0 

20.5 

1911   

24.0 

20.0 

16.0 

16.0 

15.0 

14.0 

15.0 

16.0 

18.0 

20.0 

22.0 

24.0 

18.3 

1912 

25.0 

22.0 

18.0 

15.0 

15.0 

14.0 

16.0 

16.0 

18.0 

21.0 

24.0 

25.0 

19.2 

1913 

24.0 

20.0 

18.0 

15.0 

16.0 

16.0 

17.0 

20.0 

23.0 

22.0 

27.0 

30.0 

20.7 

1914   

26.0 

22.0 

17.0 

16.0 

17.0 

17.0 

16.0 

17.0 

23.0 

22.0 

21.0 

28.0 

20.2 

1915   

ok  n 

20.0 

14.0 

15.0 

14.0 

15.0 

14.0 

16.0 

19.0 

24.0 

23.0 

26.0 

18.8 

1916 

26.0 

18.0 

16.0 

16.0 

15.0 

16.0 

16.0 

18.0 

21.0 

25.0 

28.0 

34.0 

20.8 

1917 

28.0 

28.0 

21.0 

20.0 

23.0 

25.0 

23.0 

25.0 

29.0 

35.0 

37.0 

43.0 

28.1 

1918 

41.0 

39.0 

25.0 

27.0 

27.0 

25.0 

27.0 

30.0 

32.0 

37.0 

43.0 

45.0 

33.2 

1919   

38  0 

29.0 

31.0 

3"1.0 

31.0 

34.0 

38.0 

42.0 

45.0 

47.0 

52.0 

38.9 

kr  n 

47.0 

36.0 

35.0 

35.0 

35.0 

34.0 

41.0 

41.0 

49.0 

51.0 

61.0 

43.4 

1921 

48.0 

28.0 

27.0 

18.0 

18.0 

20.0 

21.0 

23.0 

28.0 

30.0 

35.0 

42.0 

28.2 

1922   

31.0 

29.0 

16.0 

19.0 

18.0 

20.0 

21.0 

23.0 

29.0 

31.0 

37.0 

40.0 

26.2 

1923 

35.0 

32.0 

23.0 

22.0 

22.0 

24.0 

24.0 

25.0 

30.0 

35.0 

40.0 

46.0 

29.8 

1924   

oy.  u 

37  0 

22.0 

21.0 

22.0 

22.0 

23.0 

24.0 

30.0 

38.0 

37.0 

47.0 

30.2 

1925   

43  0 

38.0 

23.0 

33.0 

23.0 

23.0 

24.0 

29.0 

36.0 

39.0 

41.0 

49.0 

33.4 

1926 

40.0 

32.0 

23.0 

22.0 

24.0 

24.0 

25.0 

26.0 

33.0 

36.0 

38.0 

45.0 

30.7 

1927 

39.0 

29.0 

18.0 

20.0 

18.0 

20.0 

22.0 

25.0 

31.0 

35.0 

37.0 

42.0 

28.0 

1928 

40.0 

26.0 

24.0 

22.0 

22.0 

23.0 

25.0 

27.0 

32.0 

36.0 

39.0 

40.0 

29.7 

1929   

34.0 

27  0 

27  0 

21.0 

22.0 

23.0 

25.0 

28.0 

33.0 

37.0 

38.0 

46.0 

30.1 

1930   

41.0 

34.0 

22.0 

21.0 

21.0 

21.0 

22.0 

26.0 

28.0 

29.0 

32.0 

26.5 

1931 

25.0 

17.0 

15.7 

16.1 

14.1 

15.8 

15.4 

17.0 

19.3 

21.8 

24.2 

25.7 

18.9 

1932 

20.8 

12.1 

9.3 

10.0 

9.1 

9.8 

9.6 

12.0 

17.0 

19.6 

22.8 

26.7 

14.9 

1933 

23.4 

10.4 

8.5 

8.7 

9.8 

10.0 

12.4 

15.6 

18.1 

18.7 

20.9 

23.7 

15.0 

1934   

in  d 

1  A  S 
JLO.  o 

11  8 

11  8 

11.9 

13.5 

14.7 

15.8 

22.1 

23.1 

24.3 

28.7 

17.8 

1935   

OA  A 

24.4 

15.6 

17.4 

19.1 

18.4 

19.1 

21.1 

24.0 

26.0 

27.4 

31.8 

22.4 

1936  .... 

24.0 

21.3 

16.2 

15.8 

16.2 

18.4 

19.3 

21.6 

24.8 

26.4 

29.5 

37.4 

22.6 

1937 

25.5 

21.3 

17.4 

18.0 

16.4 

17.0 

18.5 

20.2 

23.5 

26.1 

26.2 

30.3 

21.7 

1938 

22.0 

15.2 

13.7 

14.5 

15.2 

15.3 

16.5 

18.7 

22.2 

24.3 

25.9 

29.3 

19.4 

1939 

01  A 

15  9 

14  1 

13  8 

14.2 

14.8 

16.0 

18.0 

21.3 

22.8 

24.6 

26.6 

18.6 

1940 

20.7 

24.7 

13.3 

13.3 

13.9 

13.9 

15.0 

17.8 

20.3 

22.2 

24.2 

27.4 

18.9 

1941 

23.3 

16.1 

14.5 

18.0 

17.1 

19.2 

23.6 

25.5 

29.6 

32,6 

35.7 

42.1 

24.8 

1942   

327 

25.0 

21,9 

23.6 

23,7 

25.5 

26,2 

26,9 

32.8 

37,3 

39,7 

43.3 

29,9 

1943 

39.5 

34.5 

31.4 

31.9 

31,9 

31  9 

32,8 

34,6 

39.9 

45.1 

48,4 

51.0 

37.7 

1944  ...... 

47.5 

33,1 

30.0 

24,1 

26,4 

27.6 

27,8 

29, 7 

35.0 

41,5 

46.8 

49.7 

34.9 

1945 

49.0 

36,0 

29.0 

30.1 

31.0 

32,0 

35.0 

39.3 

44.1 

49.2 

53.0 

58.0 

40,  Z 

1946 

53.0 

39.0 

29  0 

29.0 

32.0 

34.0 

41. 0 

45.0 

51.0 

54.0 

58.0 

57.6 

43.6 

1947 

54.1 

47,5 

38.7 

38.5 

38.8 

40. 2 

43.5 

49,2 

56.9 

62,0 

62.0 

68,5 

50.0 

5G 


Table  47.     Cotton:    Average  Price  Per  Pound  Received  by  Louisiana 
Farmers,  August  1909 — December  1947 


Year 

Jan, 

Feb. 

Mar. 

Apr. 

M 

ay 

June 

July 

ug. 

Sept. 

Oct. 

Nov 

Dec 

Ave 

15 

15 

15 

15 

15 

15 

15 

45 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

11.4 

11.6 

12.7 

13.6 

14.2 

1910 

14.4 

14.2 

14.0 

13.8 

14.0 

13.9 

13.7 

13.9 

13.6 

13.6 

14.2 

14.4 

14.0 

1911 

14.3 

14.1 

13.9 

13.8 

14.1 

14  4 

13.8 

12.9 

11.0 

9.8 

9.0 

8.6 

12.5 

1912 

8.6 

9.2 

9.7 

10.5 

11.2 

11.4 

11.8 

11.6 

11.1 

10.8 

10.9 

12.0 

10.7 

1913 

12.2 

11.6 

11.6 

11.8 

11.8 

11.8 

11.8 

11.8 

12.4 

13.2 

12.4 

11.8 

12.0 

1914 

11.7 

11.5 

11.6 

11.8 

11.8 

12.2 

12.4 

11.1 

9.0 

7.1 

6.6 

6.8 

10.3 

1915 

7.0 

7.4 

7.7 

8.4 

8.6 

8.2 

8.1 

8.2 

9.4 

10.9 

11.2 

11.2 

8.9 

1916 

11.4 

11.4 

11.3 

11.4 

11.8 

12.2 

12.4 

13.4 

14.6 

15.9 

18.0 

17.9 

13.5 

1917 

16.8 

16.3 

16.6 

18.1 

19.4 

22.4 

24.2 

23.7 

23.4 

24.4 

26.2 

27.6 

21.6 

1918 

29.2 

30.0 

31.0 

30.2 

28.0 

28.0 

28.4 

29.6 

31.1 

29.9 

28.2 

27.7 

29.3 

1919 

26.8 

25.1 

24.2 

24.4 

27.5 

30.6 

31.7 

31.1 

30.8 

33.7 

35.4 

37.0 

29.9 

1920 

37.9 

37.4 

38.4 

39.3 

39.3 

39.0 

38.4 

34.0 

27.0 

21.2 

16.2 

13.0 

31.8 

1921   

12.2 

11.8 

10.2 

9.4 

9.6 

9.4 

9.2 

10.0 

14.5 

17.8 

16.2 

15.2 

12.1 

1922 

15.2 

14.8 

15.2 

15.2 

16.3 

19.0 

20.2 

20.3 

19.6 

20.2 

22.8 

23.8 

18.6 

1923 

24.6 

26.4 

28.0 

27.8 

25.7 

'  24.8 

24.0 

23.2 

25.2 

27.3 

29.0 

32.0 

26.5 

1924 

32.0 

31.0 

27.0 

29.0 

28.3 

27.0 

26.8 

27.0 

22.0 

22.0 

21.0 

21.7 

26.2 

1925 

21.8 

22.3 

23.1 

22.5 

22.1 

23.0 

23.0 

22.5 

21.7 

20.8 

18.1 

17.4 

21.5 

1926 

17.6 

16.0 

15.9 

16.0 

15.8 

16.1 

15.1 

15.3 

16.6 

11.2 

10.6 

10.2 

14.7 

1927 

10.3 

12.0 

12.4 

12.9 

14.2 

14.9 

15.3 

16.9 

22.7 

20.3 

19.4 

18.3 

15.8 

1928 

18.3 

17.0 

17.4 

18.1 

19.6 

19.3 

20.3 

18.8 

17.2 

17.8 

17.6 

17.8 

18.3 

1929 

17.8 

17.7 

18.7 

18.1 

17.7 

17.4 

17.3 

17.1 

17.9 

17.1 

16.2 

16.1 

17.4 

1930 

16.0 

14.9 

13.6 

14.2 

14.2 

13.7 

11.7 

11.2 

9.8 

9.0 

9.3 

8.7 

12.2 

1931 

8.6 

8.9 

9.2 

9.2 

8.6 

7.5 

8.5 

6.0 

5.7 

5.0 

6.0 

5.5 

7.4 

1932 

5.6 

5.6 

6.3 

5.7 

5.1 

4.5 

5.0 

6.3 

7.3 

6.7 

6.0 

5.5 

5.8 

1933 

5.7 

5.6 

6.2 

6.2 

8.1 

8.6 

10.3 

8.7 

8.9 

9.0 

9.4 

9.4 

8.0 

1934 

9.8 

11.5 

11.8 

11.6 

11.0 

11.5 

12.2 

13.0 

13.2 

12.5 

12.4 

12.4 

11.9 

1935 

12.2 

12.0 

11.5 

11.6 

12.1 

11.6 

11.7 

11.3 

10.5 

11.0 

11.4 

11.1 

11.5 

1936 

11.0 

11.0 

11.0 

11.2 

11.3 

11.3 

12.3 

12.3 

12.6 

12.3 

12.3 

12.5 

11.8 

1937 

12.4 

12.4 

13.3 

13.8 

12.8 

12.0 

12.2 

10.7 

8.9 

8.0 

7.5 

7.6 

11.0 

1938 

7.7 

8.1 

8.3 

8.3 

8.4 

7.9 

8.2 

8.1 

8.3 

8.5 

8.4 

8.3 

8.2 

1939 

8.3 

8.2 

8.3 

7.9 

8.4 

8.4 

8.6 

8.6 

9.1 

8.6 

8.8 

9.6 

8.6 

1940 

9.9 

9.8 

9.8 

9.7 

9.7 

9.3 

9.4 

9.2 

9.2 

9.4 

9.4 

9.2 

9.5 

1941 

9.5 

9.4 

9.9 

10.5 

11.4 

12.4 

14.0 

14.9 

17.4 

16.7 

16.1 

16.6 

13.2 

1942 

18.2 

18.4 

18.5 

19.6 

19.2 

18.4 

18.6 

18.0 

18.5 

18.5 

18.5 

18.5 

18.6 

1943 

19.3 

19.3 

19.5 

19.9 

19.9 

.  19.9 

19.9 

20.1 

20.2 

19.7 

18.9 

18.4 

19.6 

1944 

18.7 

19.3 

19.7 

20.0 

20.0 

20.0 

20.6 

20.4 

20.9 

21.0 

20.8 

20.5 

20.2 

1945 

20.7 

20.6 

20.5 

20.8 

21.2 

21.5 

21.5 

21.6 

21.8 

22.6 

22.6 

22.6 

21.5 

1946 

23.1 

23.3 

24.3 

24.9 

25.7 

26.5 

30.1 

33.4 

35.3 

37.0 

30.0 

31.0 

28.7 

1947 

31.0 

31.6 

33.0 

33.3 

33.6 

34.7 

36.3 

34.7 

32.1 

31.2 

31.8 

34.2 

33.0 

37 


Table  48.     Rice:  Average  Price  Per  Bushel  Received  by  Louisiana 
Farmers,  August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

AV6" 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Pol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1909 

.95 

.81 

.76 

.74 

71 

1910 

.83 

.74 

.68 

.79 

.77 

.69 

.72 

.76 

.62 

.62 

.65 

.67 

71 
.  (1 

1911   

.68 

.63 

.67 

.59 

.64 

.61 

.74 

.76 

.68 

.72 

.75 

.72 

.  68 

1912 

.79 

.90 

.96 

1.00 

1.03 

.96 

1.16 

.96 

.92 

.72 

.87 

.92 

.93 

1913   

.96 

.98 

.95 

.80 

.83 

.88 

.93 

1.01 

.92 

.86 

1.08 

.74 

.91 

1914     ..  . 

.84 

.73 

.60 

.71 

.85 

.84 

.92 

1.17 

1.05 

.72 

.74 

.92 

.84 

1915 

.86 

.97 

.99 

1.01 

.97 

.97 

.92 

.87 

.77 

.72 

.86 

.76 

.89 

1916  .. 

.75 

.91 

'  .97 

.99 

.74 

.91 

.84 

1.06 

.83 

.86 

.94 

.90 

.89 

1917 

.90 

.96 

1.00 

1.35 

1.72 

1.49 

1.74 

1.80 

1.77 

1.62 

1.86 

1.92 

1.51 

1918 

1.96 

2.07 

2.26 

2.09 

2.32 

2.14 

1.93 

1.95 

1.89 

1.69 

1.65 

1.69 

1.97 

1919 

1.53 

1.80 

1.84 

1.66 

2.00 

2.34 

2.69 

3.56 

2.59 

2.28 

2.31 

2.28 

2.24 

1920 

2.87 

2.78 

2.87 

2.62 

2.42 

2.70 

2.11 

1.72 

1.58 

1.28 

1.28 

1.00 

2.10 

1921   

.81 

.79 

.82 

.76 

.84 

.78 

.75 

.96 

.98 

.97 

.88 

OS 
.88 

.85 

1922 

1.11 

.97 

1.08 

.91 

.87 

.99 

1.08 

1.05 

.81 

.84 

1.08 

.97 

.98 

1923 

.97 

.93 

1.09 

1.10 

.88 

1.08 

1.21 

1.03 

1.08 

1.11 

1.07 

1.06 

1.05 

1924 

1.10 

1.11 

1.08 

1.12 

1.30 

1.35 

1.37 

1.32 

1.29 

1.28 

1.31 

1.41 

1.25 

1925 

1.44 

1.41 

1.39 

1.38 

1.42 

1.49 

1.50 

1.46 

1.43 

1.44 

1.52 

1.53 

1.45 

1926 

1.54 

1.50 

1.43 

1.31 

1.37 

1.41 

1.46 

1.16 

1.18 

1.12 

1.11 

1.10 

1.31 

1927 

1.11 

1.08 

1.09 

1.05 

1.04 

1.02 

1.04 

.90 

.91 

.94 

.91 

.92 

1.00 

1928 

.93 

.89 

.90 

.92 

.96 

.98 

.93 

.92 

.92 

.91 

.94 

.95 

.93 

1929 

.98 

.96 

.96 

.97 

.93 

.94 

.94 

1.00 

.99 

.98 

.99 

.98 

.97 

1930 

1.00 

1.07 

1.03 

1.07 

1.06 

1.04 

.99 

.88 

.79 

.77 

.76 

.73 

.93 

1931 

.75 

.78 

.76 

.77 

.74 

.74 

.73 

.56 

.47 

.47 

.60 

.59 

.66 

1932 

.56 

.53 

.52 

.49 

.49 

.48 

.46 

.47 

.47 

.42 

.41 

.41 

.48 

1933  . 

.38 

.36 

.40 

.47 

.56 

.60 

.61 

.65 

.75 

.78 

.80 

.75 

.59 

1934 

.78 

.79 

.80 

.81 

.78 

.77 

.75 

.79 

.78 

.83 

.85 

.78 

.79 

1935 

.77 

.82 

.85 

.86 

.87 

.90 

.88 

.74 

.55 

.65 

.70 

.74 

.78 

1936 

.83 

.85 

.83 

.84 

.89 

.89 

.90 

.91 

.99 

.87 

.84 

.82 

.87 

1937 

.92 

.97 

.98 

1.00 

.95 

.89 

.85 

.76 

.65 

.80 

.83 

.68 

.86 

1938 

.72 

.66 

.63 

.57 

.58 

.63 

.64 

.64 

.60 

.65 

.69 

.65 

.64 

1939   

.66 

.69 

.65 

.64 

.64 

.64 

.63 

.58 

.89 

.76 

.78 

.74 

.69 

1940 

.75 

.69 

.65 

.65 

.75 

.75 

.79 

.79 

.64 

.70 

.80 

.83 

.73 

1941 

.96 

1.06 

1.05 

1.25 

1.25 

1.21 

1.17 

1.06 

.87 

.96 

1.28 

1.49 

1.13 

1942 

1.58 

1.66 

1.78 

1.82 

1.82 

1.72 

1.70 

1.60 

1.60 

1.47 

1.55 

1.70 

1.67 

1943 

1.80 

1.80 

1.82 

1.87 

,  1.84 

1.84 

1.80 

1.62 

1.61 

1.74 

1.92 

1.90 

1.80 

1944 

1.94 

1.96 

1.90 

1.91 

1.80 

1.74 

1.73 

1.65 

1.61 

1.83 

1.85 

1.88 

1.82 

1945 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.65 

1.66 

1.78 

1.90 

1.85 

1.82 

1946 

1.85 

1.80 

1.95 

1.95 

2.00 

2.00 

2.00 

1.75 

1.97 

2.36 

2.48 

2.50 

2.05 

1947 

2.35 

2.70 

2.70 

2.60 

2.60 

2.46 

2.80 

2.82 

2.32 

2.43 

2.65 

2.71 

2.59 

58 


Table  49.     Corn:   Average  Price  Per  Bushel  Received  by  Louisiana  Farmers, 
August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

82 

73 

69 

70 

71 

1910 

73 

74 

74 

77 

80 

82 

80 

74 

68 

63 

58 

58 

72 

1911  .... 

59 

60 

62 

66 

66 

66 

69 

70 

68 

68 

70 

70 

66 

1912 

71 

72 

75 

81 

92 

92 

92 

88 

74 

68 

68 

70 

79 

1913  .... 

72 

72 

77 

79 

80 

82 

82 

84 

82 

82 

80 

77 

79 

1914 

76 

77 

78 

79 

84 

89 

90 

86 

86 

84 

76 

82 

82 

1915 

86 

86 

90 

94 

95 

100 

98 

90 

84 

71 

64 

66 

85 

1916  .... 

68 

72 

78 

79 

77 

76 

78 

82 

83 

82 

88 

99 

80 

1917 

101 

102 

112 

130 

148 

161 

178 

184 

170 

154 

148 

150 

145 

1918    .  .. 

151 

158 

177 

183 

176 

174 

177 

188 

183 

170 

164 

163 

172 

1919 

165 

167 

162 

168 

180 

180 

184 

184 

174 

167 

157 

158 

170 

1920  .... 

160 

168 

188 

198 

199 

199 

194 

174 

148 

118 

92 

90 

161 

1921 

96 

100 

92 

88 

96 

98 

96 

88 

76 

66 

64 

68 

86 

1922 

66 

70 

SO 

80 

78 

82 

88 

85 

82 

81 

82 

85 

80 

1923   

88 

93 

104 

110 

110 

113 

112 

106 

103 

104 

105 

105 

104 

1924 

108 

109 

120 

115 

110 

110 

115 

122 

124 

128 

126 

114 

117 

1925 

116 

125 

130 

120 

140 

132 

124 

110 

110 

100 

102 

98 

117 

1926 

115 

100 

100 

106 

102 

100 

104 

90 

95 

92 

89 

80 

98 

1927 

85 

89 

84 

88 

91 

95 

109 

105 

100 

90 

89 

94 

93 

1928 

96 

98 

102 

102 

107 

116 

118 

110 

110 

93 

95 

93 

103 

1929 

91 

91 

99 

108 

101 

103 

106 

102 

96 

92 

92 

92 

98 

1930  ... 

91 

95 

95 

100 

99 

98 

94 

96 

99 

98 

91 

89 

95 

1931 

89 

87 

89 

87 

83 

84 

82 

69 

56 

41 

42 

44 

71 

1932 

44 

43 

45 

43 

43 

46 

46 

44 

41 

41 

38 

39 

43 

1933 

36 

37 

39 

45 

55 

54 

66 

65 

57 

56 

57 

58 

52 

1934 

59 

65 

67 

69 

71 

74 

75 

77 

81 

80 

83 

92 

74 

1935 

91 

96 

98 

102 

100 

97 

95 

88 

76 

70 

67 

66 

87 

1936      .  .. 

65 

68 

72 

74 

74 

74 

81 

94 

99 

93 

89 

94 

81 

1937 

96 

96 

100 

109 

108 

103 

105 

93 

79 

67 

60 

60 

90 

1938   

63 

63 

65 

69 

67 

67 

66 

62 

56 

50 

49 

49 

60 

1939      ..  . 

51 

51 

54 

58 

59 

64 

64 

59 

60 

60 

60 

61 

58 

1940 

64 

67 

71 

71 

75 

74 

73 

73 

64 

61 

62 

60 

68 

1941 

63 

66 

68 

74 

74 

74 

75 

75 

77 

75 

76 

76 

73 

1942 

80 

S5 

90 

96 

98 

96 

98 

95 

93 

90 

92 

95 

92 

1943 

96 

103 

109 

114 

119 

120 

124 

121 

123 

129 

129 

136. 

119 

1944 

137 

140 

145 

142 

141 

145 

144 

138 

140 

138 

136 

138 

140 

1945  . 

141 

142 

142 

145 

142 

137 

137 

140 

135 

130 

130 

134 

138 

1946 

130 

136 

143 

143 

155 

165 

197 

189 

172 

175 

175 

175 

163 

1947 

175 

179 

184 

184 

187 

190 

195 

211 

224 

215 

216 

219 

198 

59 


Table  50.     Oats:    Average  Price  Per  Bushel  Received  by  Louisiana  Farmers, 
August  1909 — December  1947 


Year 

Jan. 

15 

Feb. 

ID 

Mar. 
15 

Apr. 
15 

May 
15 

June 
15 

July 
15 

Aug. 
15 

Sept. 
15 

Oct. 
15 

Nov. 
15 

Dec. 
15 

_  

Ave- 
rage 



Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

64 

62 

63 

63 

62 

1910 

60 

60 

63 

60 

58 

59 

59 

54 

52 

,  50 

50 

50 

56 

1911 

52 

55 

56 

54 

60 

60 

60 

62 

61 

63 

65 

60 

59 

1912 

61 

64 

64 

fifi 

67 

65 

62 

58 

54 

52 

52 

52 

60 

1913  .... 

54 

54 

54 

54 

54 

55 

56 

56 

56 

56 

56 

56 

55 

1914 

58 

61 

60 

58 

58 

56 

58 

60 

64 

66 

64 

66 

61 

1915 

68 

68 

70 

74 

74 

72 

70 

62 

54 

56 

56 

56 

65 

1916 

56 

58 

60 

60 

60 

58 

57 

58 

55 

56 

63 

68 
92 

59 

1917   

71 

72 

•7/1 

77 

SO 

82 

86 

96 

91 

89 

96 

84 

1918 

84 

87 

101 

110 

110 

106 

108 

112 

108 

105 

101 

97 

102 

1919 

96 

94 

92 

98 

100 

104 

106 

102 

93 

89 

97 

96 

97 

1920 

104 

120 

120 

116 

118 

119 

124 

117 

102 

106 

96 

78 

110 

1921 

88 

91 

76 

71 

62 

55 

59 

62 

70 

74 

70 

68 

70 

1922  .... 

62 

64 

65 

62 

DO 

54 

58 

62 

64 

62 

64 

64 

61 

1923 

65 

66 

66 

73 

72 

70 

66 

63 

64 

67 

69 

63 

67 

1924 

66 

66 

65 

61 

65 

65 

67 

60 

6B 

70 

78 

81 

68 

1925 

84 

85 

85 

70 

68 

75 

76 

61 

64 

70 

75 

80 

74 

1926 

65 

59 

63 

61 

60 

56 

60 

60 

61 

64 

70 

65 

62 

1927   

60 

65 

65 

an 

60 

63 

60 

62 

65 

62 

68 

65 

63 

1928 

64 

67 

71 

77 

80 

81 

77 

69 

62 

64 

67 

65 

70 

1929 

63 

68 

67 

64 

65 

70 

68 

69 

70 

71 

68 

67 

68 

1930 

69 

68 

65 

64 

65 

64 

56 

58 

57 

55 

54 

56 

61 

1931 

54 

52 

56 

47 

51 

45 

39 

33 

36 

31 

33 

34 

43 

1932   

32 

32 

33 

no 

fro 
OA 

31 

31 

30 

30 

27 

26 

28 

30 

1933 

28 

28 

30 

32 

34 

37 

48 

47 

46 

42 

45 

42 

38 

1934 

44 

45 

50 

48 

48 

51 

48 

58 

58 

68 

73 

65 

55 

1935 

65 

64 

63 

65 

64 

59 

56 

54 

50 

46 

46 

44 

56 

1936 

42 

46 

45 

40 

45 

35 

43 

51 

54 

50 

56 

57 

47 

1937 

60 

60 

64 

64 

act 

58 

51 

49 

49 

47 

45 

56 

1938 

43 

42 

42 

42 

41 

38 

38 

34 

37 

37 

38 

37 

39 

1939 

40 

40 

41 

40 

38 

39 

36 

35 

46 

45 

45 

45 

41 

1940 

46 

50 

50 

50 

50 

43 

40 

40 

40 

42 

43 

43 

45 

1941 

43 

43 

43 

45 

44 

40 

41 

41 

45 

52 

54 

56 

46 

1942 

56 

57 

60 

60 

60 

55 

55 

55 

56 

60 

60 

65 

58 

1943 

66 

71 

76 

78 

80 

76 

81 

85 

92 

101 

100 

102 

84 

1944 

102 

103 

102 

99 

97 

98 

98 

97 

98 

96 

99 

98 

99 

1945 

97 

98 

97 

98 

97 

80 

84 

84 

85 

86 

87 

92 

90 

1946     .  .. 

92 

92 

92 

98 

103 

113 

124 

121 

116 

110 

115 

113 

107 

1947 

107 

112 

115 

115 

115 

109 

108 

106 

115 

129 

135 

130 

116 

60 


Table  51.     Hay:    Average  Price  Per  Ton  Received  by  Louisiana  Farmers, 
August  1909— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

1  o 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Doi. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1909   

11.05 

10.85 

10.30 

10.35 

10.35 

10. 50 

11.50 

12. 05 

11. 75 

11.05 

11.20 

11.15 

11.60 

11.50 

10.30 

10.85 

10.75 

11.20 

1911 

10.90 

11.80 

11.80 

11.45 

10.85 

11.15 

12.05 

12.20 

11.25 

10.90 

11.65 

12.20 

11.50 

1912 

12.90 

14.00 

15.05 

15.25 

14.50 

13.50 

12.70 

12.20 

12.15 

11.40 

11.60 

13.35 

13.20 

1913 

13.35 

12.70 

12.50 

12.15 

11.75 

11. 50 

11  55 

12  10 

12  00 

1  9  7fl 
i  U 

12.25 

12.20 

1914 

1  .45 

13. 25 

13.50 

13.00 

12.50 

12.25 

12.25 

12.45 

12.55 

12.40 

12.10 

11.55 

12.50 

1913 

10. 90 

-L-L.  oU 

11. 95 

12.75 

13. 30 

13.45 

13.40 

12.65 

11.70 

11.60 

11.20 

11.25 

12.10 

1916 

11.50 

10.70 

11.60 

12.30 

12.20 

11.45 

11.00 

11.00 

11.00 

11.50 

11.25 

11.30 

11.40 

1917 

12.00 

12.65 

12.55 

13.30 

15.70 

16.00 

15.15 

14.40 

13.60 

15.00 

15.30 

14.90 

14.20 

1918 

17.75 

19.98 

19.98 

20.75 

21.30 

20.15 

18.15 

17  85 

18.55 

19  25 

20. 60 

jZL.  J-U 

19. 60 

1919 

21. 50 

22.40 

23.90 

25.50 

25. 45 

23.45 

22.50 

22.50 

19.85 

19.35 

22.00 

22.50 

22.60 

1920 

23. 75 

23.75 

23. 00 

24. 15 

24. 65 

23.00 

22.35 

20.90 

18.30 

17.10 

15.85 

16.20 

21.10 

1921 

17.25 

17.90 

17.40 

15.95 

14.85 

14.75 

14.45 

13.95 

13.75 

13.00 

13.05 

13.30 

15.00 

1922 

12.15 

12.35 

12.50 

12.50 

13.00 

13.90 

13.60 

13.00 

12.95 

12.40 

12.90 

14.15 

12.95 

1923 

14.15 

14.00 

14.85 

14.90 

15.45 

15.55 

15. 25 

14  25 

13  25 

14  00 

14. 75 

15.00 

14.60 

1924   

15. 00 

15.00 

15.00 

14.50 

15.00 

15.00 

15.00 

18.00 

17.00 

18.00 

16.30 

19.00 

16.05 

1925   

20. 00 

20. 50 

22. 00 

18.00 

17.40 

17.70 

18.00 

14.00 

15.00 

15. 60 

13.90 

18.00 

17.50 

1926 

19.40 

20.90 

18.90 

19.90 

21.00 

19.00 

18.00 

20.00 

17.00 

15.00 

14.90 

14.80 

18.25 

1927 

13.50 

14.40 

13.00 

14.00 

14.00 

13.00 

13.50 

13.00 

11.00 

13.00 

12.50 

13.50 

13.20 

1928 

15.00 

15.50 

14.50 

14.30 

13.90 

14.10 

14  00 

1  "3  nn 

J.D.  UU 

13. 10 

12. 20 

12. 20 

13.10 

13.75 

1929   

12. 80 

13.30 

14.30 

13.50 

13.50 

12.50 

13.00 

12.00 

12.50 

12.40 

12.40 

13.20 

12.95 

1930   

12. 70 

13.40 

13.90 

13.00 

12.00 

13.00 

12.00 

12.00 

12.90 

13.00 

12.00 

11.60 

12.60 

1931 

11.60 

12.50 

12.50 

11.50 

10.90 

11.00 

9.50 

9.20 

8.40 

8.60 

7.80 

8.00 

10.10 

1932 

8.20 

8.10 

8.80 

7.40 

7.40 

7.00 

7.00 

7.00 

7.50 

7.50 

8.10 

7.70 

7.65 

1933 

6.70 

7.10 

7.20 

6.80 

7.50 

7  50 

6  90 

o.  OU 

o  nn 
a.  uu 

1  .  OU 

7.20 

7.50 

7.35 

1934  ...... 

8. 30 

7.40 

8-20 

7.50 

7.00 

8.00 

810 

8.10 

9.50 

9.30 

9.00 

9.70 

8.35 

1935 

10.00 

11.00 

12. 00 

10.60 

10.10 

9.30 

9.20 

8.80 

8.50 

8.00 

9.50 

8.80 

9.65 

1936 

9.40 

8.90 

10.70 

9.30 

10.60 

8. SO 

9.20 

10.70 

11.40 

10.50 

9.50 

10,30 

995 

1937 

11.10 

11.00 

10.50 

10.30 

10.60 

10.50 

10.10 

9.30 

9.80 

9.70 

10.20 

9.70 

10.25 

1938 

10.10 

10.80 

10.10 

10  00 

10.30 

9.50 

9  90 

9  00 

q  of) 

9. 30 

8, 60 

9. 50 

9.70 

1939 

9. 00 

9. 00 

10.00 

10 . 00 

9.00 

8.30 

8.90 

8.00 

8-70 

8.10 

8.90 

8.90 

8.90 

1940 

9.60 

10.70 

10.70 

10.00 

10. 40 

9.50 

9.30 

7.70 

7.80 

8.40 

8.40 

9.00 

9.30 

1941  . 

8.60 

8.90 

9.30 

9.50 

10.00 

10.00 

9.00 

8.20 

9.00 

9.20 

9.00 

9.30 

9.15 

1942 

9.60 

10.40 

11  00 

11.30 

10.80 

10.60 

10.00 

9.40 

10.20 

10.50 

10.70 

11.60 

10.50 

1943 

12.20 

13.70 

14.20 

14.40 

12.80 

12.50 

14.00 

14.50 

14,20 

14.50 

16.00 

16 20 

14.10 

1944 

17.60 

18.50 

18.40 

18.30 

16.00 

15.40 

15.00 

16.00 

16.50 

15.30 

16.60 

16.70 

16.70 

1945 

17.50 

17.50 

17.00 

16.00 

16.00 

16.50 

16.00 

16.00 

14.50 

15.00 

15.50 

16.00 

16.10 

1946 

16.00 

16.50 

16.00 

16.00 

15.50 

15.00 

16.10 

16.10 

17.10 

16,80 

18.00 

18.00 

16.40 

1947 

18.00 

17.30 

17.80 

18.00 

16.20 

15.10 

16.10 

15.70 

18.70 

19.20 

19.80 

20.30 

17.70 

61 


Table  52.     Milk  (wholesale) :    Average  Price  Per  Hundred  Pounds  Received 
by  Louisiana  Farmers,  August  1909 — December  1947 


Jan. 
15 


Do]. 


2.45 
2.50 
2.60 
2.50 

2.55 
2.70 
2.40 
2.90 
3.65 

4.40 
5.20 
4.35 
3.15 
3.15 

3.45 
2.95 
2.95 
2.90 
2.85 

2.95 
2.85 
2.60 
1.85 
1.45 

1.65 
2.15 
2.15 
2.35 
2.45 

2.20 
2.40 
2.40 
2.85 
3.50 

3.85 
3.90 
3.85 
5.75 


Feb. 
15 


Dol. 


2.45 
2.50 
2.45 
2.35 

2.40 
2.65 
2.40 
2.90 
3.65 

4.40 
5.20 
4.30 
3.10 
3.10 

3.35 
2.90 
2.85 
2.85 
2.80 

2.90 
2.70 
2.45 
1.75 
1.30 

1.65 
2.15 
2.05 
2.30 
2.40 

2.15 
2.35 
2.35 
2.95 
3.50 

3.85 
3.85 
5.85 
6.30 


Mar. 
15 


Dol. 


Apr. 
15 


2.45 
2.40 
2.35 
2.30 

2.35 
2.55 
2.40 
2.80 
3.50 

4.35 
5.15 
3.80 
3.10 
3.10 

3.35 
2.85 
2.85 
2.70 
2.70 

2.90 
2.65 
2.20 
1.45 
1.25 

1.60 
2.00 
2.05 
2.30 
2.30 

2.10 
2.30 
2.30 
2.90 
3.45 

3.80 
3.85 
3.90 
5.95 


May 
15 


Dol. 


2.40 
2.20 
2.30 
2.25 

2.25 
2.55 
2.35 
2.70 
3.30 

4.35 
5.15 
3.75 
3.05 
3.05 

3.30 
2.80 
2.75 
2.65 
2.65 

2.65 
2.45 
2.15 
1.35 
1.15 

1.45 
1.85 
1.95 
2.25 
2.15 

1.90 
2.20 
2.25 
2.80 
3.55 

3.75 
3.75 
3.85 
5.40 


2.10 
2.05 
2.20 
2.10 

2.10 
2.40 
2.35 
2.65 
3.30 

4.30 
4.20 
3.75 
3.05 
3.05 

2.85 
2.45 
2.75 
2.65 
2.65 

2.65 
2.45 
1.95 
1.35 
1.15 

1.10 
1 

1.85 
2.15 
2.10 

1.85 
2.15 
2.25 
2.65 
3.50 

3.70 
375 
3.75 
5.00 


June 
15 


2.05 
2.00 
2.05 
2.05 

2.05 
2.15 
2.30 
2.60 
3.30 

4.3D 
4.20 
3.70 
3.00 
3.00 

2.80 
2.40 
2.70 
2 
2.60 

2.55 
2.40 
1.90 
1.25 
1.15 

1.40 
1.80 
1.95 
2.10 
2.05 

1.85 
2.15 
2.25 
2.65 
3.55 


July 
15 


Dol. 


Aug. 
15 


2.05 
2.05 
2.05 
2.15 

2.15 
2.25 
2.25 
2.65 
3.30 

4.25 
1.15 
3.70 
3.00 
3.00 

2.75 
2.35 
2.65 
2.55 
2.55 

2.55 
2.40 
1.95 
1.25 
1.55 

1.50 
1.85 
1.95 
2.15 
2.00 

1.95 
2.15 
2.25 
2.75 
3.60 


Sept. 
15 


3.65  3.65 

3.75  3.75 

4.20  5.05 

4.80  5.10 


Dol. 

1.80 
2.15 
2.15 
2.10 
2.25 

2.25 
2.30 
2.40 
2.70 
3.35 

4.25 
4.15 
3.75 
3.00 
3.00 

2.75 
2.35 
2.70 
2.60 
2.60 

2.65 
2.40 
1.95 
1.30 
1.60 

1.75 
1.90 
2.15 
2.20 
2.05 

1.95 
2.20 
2.40 
2.90 
3.65 

3.70 
3.75 
5.45 
5.45 


Dol. 

2.05 
2.25 
2.20 
2.15 
2.35 

2.35 
2.60 
2.50 
2.<05 
3.70 

4.35 
5.05 
3.75 
3.05 
3.05 

2.80 
2. 
2.80 
2.65 
2.85 

2.80 
2.50 
2.00 
1.35 
1.65 

1.90 
1.95 
2,25 
2.25 
2.05 

2.15 
2.30 
2.60 
3.15 
3.70 

3.80 
3.80 
6.00 
5.90 


Oct. 
15 


Dol. 

2.25 
2.35 
2.25 
2.35 
2.40 

2.40 
2.65 
2.65 
3.25 
4.35 

5.20 
5.10 
3.80 
3.10 
3.35 

2.85 
2.90 
2.85 
2.80 
2.85 

2.80 
2.60 
2.05 
1.45 
1.75 

2.00 
2.05 
2.30 
2.35 
2.10 

2.25 
2.40 
2.65 
3.30 
3.75 

3.85 
3.90 
6.10 
6.30 


Nov. 
15 


Dec. 
15 


Dol. 

2.35 
2.45 
2.55 
2.40 
2.50 

2.50 
2.65 
2.85 
3.40 
4.35 

5.20 
5.10 
3.10 
3.10 
3.35 

2.90 
2.90 
2.90 
2.80 
2.90 

2.85 
2.65 
2.05 
1.50 
1.90 

2.05 
2.05 
2.35 
2.40 
2.20 

2.25 
2.45 
2.80 
3.45 
3.90 

3.90 
3.95 
6.30 
6.75 


Dol. 


3.90 
3.95 
6.30 
6 


3.80 
3.85 
4.90 
5.80 
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Table  53.     Milk  (retail) :    Average  Price  Per  Quart  Received  by  Louisiana 
Farmers,  August  1909 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

9.0 

9.2 

9.4 

9.4 

9.4 

1910 

9.4 

9.2 

9.0 

8.8 

8.6 

8.6 

8.8 

9.0 

9.2 

9.4 

9.4 

9.4 

9.1 

1911 

9.4 

9.2 

9.0 

8.8 

8.6 

8.6 

8.8 

9.0 

9.2 

9.4 

9.4 

9.2 

9.0 

1912 

9.4 

9.2 

9.0 

8.8 

8.6 

8.6 

8.8 

9.0 

9.2 

9.4 

9.4 

9.4 

9.1 

1913 

9.2 

9.0 

8.5 

8.4 

8.2 

8.2 

8.4 

8.8 

8.8 

8.8 

9.5 

9.0 

8.7 

1914 

9.0 

9.0 

8.8 

8.6 

8.4 

8.4 

8.4 

3.8 

9.0 

9.2 

9.4 

9.4 

8.9 

1915 

9.4 

9.2 

9.2 

8.5 

8.4 

8.6 

9.0 

9.0 

9.0 

9.0 

9.5 

9.4 

9.0 

1916 

9.2 

9.2 

8.8 

8.6 

8.4 

8.2 

8.5 

8.8 

9.0 

9.0 

9.2 

9.8 

8.9 

1917 

9.8 

9.8 

9.8 

10.0 

10.2 

9.5 

10.0 

10.5 

10.8 

11.5 

11.6 

12.0 

10.5 

1918 

12.0 

12.0 

11.8 

11.8 

11.5 

11.5 

11.8 

11.8 

12.0 

12.8 

13.2 

13.6 

12.2 

1919 

13.2 

12.8 

12.8 

12.8 

12.8 

12.8 

12.8 

13.2 

14.0 

14.2 

15.0 

15.2 

13.5 

1920 

16.2 

15.2 

15.0 

15.0 

15.0 

15.0 

15.5 

15.6 

15.8 

17.0 

16.8 

16.2 

15.7 

1921 

15.2 

14.8 

14.6 

13.8 

13.0 

13.0 

12.8 

11.5 

11.8 

11.8 

13.5 

12.8 

13.2 

1922 

12.6 

12.5 

12.2 

11.8 

11.2 

11.2 

11.8 

12.0 

12.2 

12.2 

12.5 

12.6 

12.1 

1923 

12.6 

13.5 

12.2 

12.0 

11.8 

11.8 

11.8 

11.4 

11.6 

11.8 

12.9 

13.6 

12.2 

1924 

13.7 

13.8 

14.0 

12.0 

11.3 

11.4 

11.6 

11.6 

12.3 

13.0 

13.3 

12.7 

12.6 

1925 

12.2 

12.1 

12.0 

11.4 

11.4 

11.5 

12.0 

12.0 

12.8 

13.2 

13.4 

13.4 

12.3 

1926 

13.4 

13.6 

13.2 

12.6 

12.6 

12.0 

13.0 

13.1 

13.2 

13.2 

13.2 

13.4 

13.0 

1927 

13.6 

13.6 

13.6 

13.3 

13.2 

13.2 

13.3 

13.3 

13.4 

13.4 

13.6 

13.6 

13.4 

1928 

13.6 

13.6 

13.6 

13.4 

13.3 

13.0 

13.0 

13.0 

13.1 

13.3 

13.6 

13.6 

13.3 

1929 

13.7 

13.4 

13.3 

13.3" 

12.7 

12.6 

12.6 

12.8 

12.8 

12.8 

13.0 

13.9 

13.1 

1930 

13.2 

13.1 

13.0 

13.0 

12.4 

13.0 

13.0 

12.8 

12.6 

12.4 

12.4 

12.3 

12.8 

1931 

12.3 

11.7 

11.7 

11.3 

11.3 

11.0 

11.0 

11.0 

10.8 

10.8 

10.8 

10.6 

11.2 

1932 

10.1 

10.9 

10.0 

10.0 

9.6 

9.0 

8.5 

8.9 

8.9 

8.9 

8.8 

8.8 

9.3 

1933 

9.0 

9.0 

9.0 

8.4 

8.4 

8.2 

9.2 

10.0 

10.0 

10.0 

10.0 

10.0 

9.3 

1934 

9.8 

9.6 

9.0 

9.0 

9.2 

9.1 

9.0 

9.4 

9.5 

9.5 

9.9 

9.9 

9.4 

1935 

9.9 

10.2 

10.3 

10.1 

10.1 

9.5 

9.4 

9.4 

9.5 

9.5 

9.5 

9.6 

9.8 

1936 

9.6 

9.5 

9.5 

9.5 

9.5 

9.8 

9.8 

9.8 

9.8 

10.5 

10.5 

10.5 

9.9 

1937 

10.5 

10.3 

10.2 

10.2 

10.2 

10.0 

10.1 

10.1 

10.1 

10.0 

10.1 

10.3 

10.2 

1938 

10.3 

10.3 

10.0 

9.6 

9.6 

9.4 

9.5 

9.6 

9.4 

9.4 

9.5 

9.6 

9.7 

1939 

9.6 

9.6 

9.6 

9.6 

9.6 

9.7 

9.8 

9.9 

10.0 

10.1 

10.2 

10.2 

9.8 

1940 

10.1 

10.1 

10.1 

10.1 

10.0 

10.0 

9.9 

9.9 

10.0 

10.0 

10.2 

10.2 

10.0 

1941 

10.2 

10.2 

10.1 

10.1 

10.1 

10.1 

10.2 

10.4 

11.4 

11.4 

11.4 

11.5 

10.6 

1942 

11.7 

11.3 

11.4 

11.4 

11.5 

11.7 

11.7 

11.7 

11.9 

11.9 

12.1 

12.3 

11.7 

1943 

12.4 

12.6 

12.8 

12.9 

12.4 

12.8 

12.8 

12.8 

12.9 

13.0 

13.0 

13.0 

12.8 

1944 

13.0 

13.0 

13.0 

13.0 

12.7 

12.5 

13.0 

13.1 

13.1 

13.2 

13.2 

13.3 

13.0 

1945 

13.3 

13.3 

13.3 

13.3 

13.2 

13.2 

13.3 

13.4 

13.5 

13.5 

13.5 

13.6 

13.4 

1946 

13.6 

13.6 

13.6 

13.6 

13.6 

14.0 

15.2 

15.3 

16.3 

17.0 

17.5 

17.5 

15.1 

1947 

17.5 

17.5 

17.5 

17.4 

17.4 

17.4 

17.5 

17.5 

18.0 

18.5 

19.0 

19.0 

17.8 
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Table  54.     Butter;    Average  Price  Per  Pound  Received  by  Louisiana  Farmers, 
August  1909  -December  1947 


Year 

Jan. 

L<  eb. 

Mar 

A  r  1 
pi. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909   

24 

24 

26 

26 

26 

1910 

26 

07 
Z  I 

27 

26 

26 

26 

25 

25 

24 

24 

26 

26 

26 

1911 

26 

26 

26 

25 

25 

25 

24 

24 

26 

26 

26 

27 

26 

1912 

29 

29 

28 

28 

28 

26 

26 

27 

27 

28 

29 

30 

9C 

1913 

28 

28 

28 

27 

28 

28 

28 

28 

27 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

1915   

29 

29 

28 

28 

28 

28 

28 

28 

28 

29 

29 

30 

28 

1916 

29 

28 

28 

23 

28 

29 

29 

29 

28 

30 

32 

32 

29 

1917 

33 

33 

33 

34 

34 

34 

34 

34 

34 

36 

9B 

OO 

41 

35 

1918 

45 

44 

40 

38 

38 

38 

39 

40 

42 

46 

48 

52 

42 

1919   

52 

48 

46 

48 

51 

46 

42 

44 

44 

46 

52 

56 

48 

1920   

54 

50 

O-L 

50 

48 

48 

48 

48 

50 

52 

51 

54 

50 

1921   

52 

46 

44 

44 

40 

36 

34 

36 

38 

40 

40 

40 

41 

1922  .... 

41 

38 

36 

37 

36 

34 

34 

34 

34 

36 

38 

40 

36 

1923 

40 

39 

40 

40 

40 

40 

38 

40 

41 

42 

44 

45 

41 

1924   

47 

50 

46 

44 

46 

42 

41 

44 

45 

44 

44 

48 

45 

1925   

42 

40 

41 

45 

45 

44 

42 

41 

45 

44 

47 

47 

44 

1926 

43 

44 

43 

42 

42 

45 

41 

41 

42 

42 

45 

46 

43 

1927 

45 

46 

43 

45 

42 

43 

43 

43 

45 

45 

44 

47 

A.  A 

vt 

1928 

45 

44 

44 

44 

44 

43 

41 

42 

42 

44 

43 

44 

43 

1929   

41 

42 

42 

43 

43 

41 

42 

43 

43 

43 

45 

42 

42 

1930 

42 

42 

AO 

42 

42 

41 

40 

40 

39 

41 

41 

38 

41 

1931 

36 

34 

34 

33 

32 

30 

29 

28 

29 

30 

29 

32 
22 

31 

1932 

29 

26 

25 

25 

22 

21 

21 

22 

22 

22 

21 

90 

1933 

22 

21 

20 

2L 

21 

22 

23 

22 

22 

23 

24 

24 

22 

1934 

23 

24 

9/1 

23 

23 

24 

23 

24 

26 

26 

27 

27 

24 

1935   

28 

31 

oo 
<5V» 

90 

28 

27 

27 

28 

28 

28 

30 

30 

29 

1936 

31 

29 

29 

27 

27 

29 

30 

29 

30 

31 

32 

29 

1937 

31 

29 

30 

30 

30 

29 

29 

29 

29 

30 

31 

31 

30 

193g 

30 

28 

28 

28 

27 

25 

27 

27 

28 

28 

28 

27 

1939   

97 

27 

26 

26 

26 

26 

25 

24 

26 

27 

27 

27 

26 

1940 

27 

27 

26 

26 

27 

26 

27 

27 

27 

27 

27 

29 

27 

1941 

29 

29 

28 

28 

29 

29 

31 

30 

32 

32 

34 

35 

30 

1942 

34 

33 

33 

34 

34 

34 

34 

34 

36 

37 

38 

42 

35 

1943   

42 

44 

44 

44 

44 

45 

45 

45 

45 

46 

48 

4« 

45 

1944 

47 

47 

46 

46 

46 

44 

44 

44 

45 

45 

46 

49 

46 

1945      .  . 

48 

47 

47 

47 

47 

47 

48 

48 

48 

49 

50 

50 

48 

1946 

51 

51 

51 

51 

51 

54 

65 

65 

63 

65 

71 

73 

59 

1947 

68 

64 

64 

63 

62 

59 

60 

61 

68 

68 

69 

74 

65 

(A 


Table  55.     Butterfat:    Average  Price  Per  Pound  Received  by  Louisiana 
Farmers,  August  1909 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15' 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

24 

25 

27 

28 

29 

1910 

29 

27 

28 

27 

25 

25 

25 

26 

26 

27 

28 

26 

27 

1911 

25 

24 

22 

20 

19 

20 

22 

22 

23 

26 

29 

31 

24 

1912 

32 

29 

29 

28 

26 

24 

23 

24 

25 

26 

28 

30 

27 

1913 

30 

30 

31 

28 

23 

25 

24 

25 

28 

28 

29 

30 

28 

1914 

29 

27 

25 

23 

24 

24 

25 

26 

27 

28 

29 

29 

26 

1915 

29 

28 

26 

27 

25 

25 

24 

22 

24 

26 

28 

30 

26 

1916 

28 

29 

29 

27 

25 

25 

25 

26 

27 

29 

33 

33 

28 

1917 

34 

35 

36 

36 

33 

32 

32 

33 

35 

36 

37 

40 

35 

1918 

42 

41 

38 

36 

37 

37 

38 

41 

45 

50 

56 

58 

43 

1919 

55 

49 

52 

54 

49 

47 

47 

49 

52 

59 

62 

64 

53 

1920 

61 

60 

59 

56 

54 

49 

48 

50 

52 

54 

55 

58 

55 

1921 

57 

44 

44 

44 

37 

32 

31 

30 

35 

40 

40 

42 

40 

1922 

42 

41 

37 

39 

37 

35 

35 

35 

35 

38 

42 

43 

38 

1923 

44 

44 

45 

43 

42 

38 

38 

39 

40 

41 

42 

44 

42 

1924 

44 

42 

41 

40 

39 

38 

37 

38 

40 

40 

40 

41 

40 

1925 

40 

38 

38 

38 

38 

37 

36 

35 

36 

37 

38 

40 

38 

1926 

40 

39 

38 

38 

38 

38 

39 

39 

38 

38 

42 

48 

40 

1927 

42 

38 

39 

42 

38 

39 

40 

38 

42 

44 

?6 

43 

41 

1928 

47 

42 

39 

40 

41 

43 

41 

40 

42 

40 

42 

39 

41 

1929 

41 

43 

44 

40 

41 

41 

40 

42 

41 

42 

39 

39 

41 

1930 

38 

38 

36 

36 

38 

34 

36 

35 

35 

35 

32 

31 

35 

1931 

28 

24 

27 

25 

23 

23 

23 

25 

23 

24 

27 

21 

24 

1932 

20 

19 

17 

\1 

15 

14 

14 

14 

14 

14 

14 

14 

16 

1933 

15 

15 

15 

15 

15 

16 

17 

16 

16 

17 

16 

16 

16 

1934 

15 

17 

17 

17 

18 

18 

18 

18 

19 

22 

23 

22 

19 

1935 

23 

28 

25 

28 

25 

24 

22 

22 

22 

22 

22 

24 

24 

1936 

26 

26 

26 

26 

22 

24 

29 

30 

29 

27 

28 

27 

27 

1937 

31 

30 

30 

28 

27 

28 

28 

28 

28 

30 

31 

31 

29 

1938 

27 

27 

27 

24 

21 

22 

22 

22 

21 

21 

21 

22 

23 

1939 

21 

21 

21 

20 

21 

21 

20 

20 

21 

21 

23 

24 

21 

1940 

26 

26 

24 

24 

24 

24 

24 

24 

25 

25 

25 

27 

25 

1941 

26 

26 

26 

26 

30 

30 

30 

30 

31 

31 

33 

34 

29 

194*2 

^ 
oo 

32 

32 

33 

33 

33 

33 

34 

35 

36 

40 

34 

1943 

41 

41 

40 

40 

40 

39 

39 

41 

41 

43 

45 

45 

41 

1944 

45 

45 

45 

45 

44 

43 

43 

43 

45 

45 

47 

47 

45 

1945 

47 

47 

47 

46 

46 

46 

47 

47 

47 

48 

48 

48 

47 

1946 

47 

47 

47 

47 

47 

47 

55 

55 

57 

65 

71 

73 

55 

1947  . 

65 

61 

61 

61 

59 

56 

56 

61 

68 

68 

69 

72 

63 

65 


Table  56.  Wool: 


Average  Price  Per  Pound  Received  by  Louisiana  Farmers, 
August  1909— December  1947 


Jan 

Feb. 

Mar 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

23 

24 

24 

24 

24 

23 

24 

22 

20 

25 

22 

23 

21 

16 

19 

18 

17 

14 

18 

17 

18 

17 

14 

14 

15 

17 

15 

15 

15 

15 

15 

16 

14 

15 

17 

16 

16 

18 

16 

15 

13 

16 

15 

13 

15 

13 

12 

15 

15 

15 

15 

13 

14 

15 

14 

14 

14 

10 

16 

16 

15 

17 

18 

14 

14 

16 

14 

15 

16 

14 

16 

15 

17 

13 

17 

14 

16 

17 

18 

14 

16 

23 

25 

20 

22 

20 

18 

18 

18 

17 

19 

22 

27 

30 

38 

45 

43 

43 

36 

35 

42 

38 

42 

37 

39 

44 

44 

48 

46 

47 

50 

50 

46 

44 

40 

39 

38 

37 

36 

37 

35 

38 

39 

40 

35 

34 

34 

34 

34 

33 

25 

21 

19 

18 

13 

10 

10 

10 

10 

11 

15 

10 

12 

10 

10 

11 

14 

11 

11 

13 

12 

11 

12 

16 

16 

15 

15 

14 

18 

16 

18 

23 

18 

18 

19 

20 

21 

22 

24 

25 

28 

31 

34 

30 

30 

30 

30 

28 

28 

26 

33 

34 

33 

35 

36 

37 

38 

39 

40 

40 

40 

37 

35 

35 

35 

35 

36 

38 

36 

33 

30 

25 

25 

27 

28 

30 

30 

34 

28 

30 

31 

30 

26 

26 

26 

28 

28 

30 

31 

30 

29 

29 

31 

31 

30 

32 

34 

37 

37 

35 

35 

34 

34 

34 

31 

34 

34 

33 

31 

29 

31 

33 

32 

30 

32 

33 

33 

28 

29 

24 

20 

20 

23 

21 

22 

22 

20 

19 

18 

17 

17 

15 

14 

12 

12 

11 

12 

13 

11 

10 

9 

12 

9 

7 

6 

6 

7 

10 

10 

9 

9 

9 

8 

8 

8 

11 

18 

20 

19 

19 

19 

20 

20 

21 

22 

22 

21 

21 

20 

21 

20 

21 

19 

21 

22 

20 

20 

19 

17 

17 

19 

22 

21 

21 

21 

23 

23 

22 

21 

21 

21 

22 

24 

23 

23 

24 

25 

26 

26 

28 

28 

28 

29 

31 

31 

31 

35 

33 

29 

29 

28 

27 

26 

23 

21 

22 

19 

19 

19 

19 

20 

21 

21 

21 

21 

21 

20 

20 

22 

22 

21 

24 

24 

23 

23 

25 

24 

24 

21 

25 

25 

27 

27 

26 

28 

29 

29 

28 

29 

29 

32 

34 

36 

36 

32 

33 

34 

34 

34 

34 

34 

34 

34 

38 

38 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

42 

45 

42 

42 

41 

41 

41 

41 

43 

42 

42 

42 

43 

44 

46 

48 

50 

48 

46 

44 

41 

41 

42 

42 

42 

42 

42 

44 

46 

48 

49 

51 

46 

48 

48 

48 

48 

47 

48 

48 

48 

47 

47 

4T 

45 

43 

43 

43 

43 

39 

40 

42 

42 

42 

42 

45 
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Table  57.     Cottonseed:    Average  Price  Per  Ton  Received  by  Louisiana 
Farmers,  August  1909 — December  1947 


Year 

Jan 
an. 

Feb 

Mar 

pr. 

ay 

n 
une 

July 

Aug. 

Dept. 

Oct. 

No 
ov. 

D  c 

ec. 

A  e 
V  - 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

D'ol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1909 

21.00 

20.00 

23.00 

25.00 

26.50 

1910 

26.20 

26.00 

27.00 

28.00 

28.50 

29.00 

28.50 

25.80 

25.80 

26.30 

24.80 

24.90 

26.70 

1911 

26.20 

24.50 

24.30 

24.50 

22.50 

20.30 

21.20 

24.00 

18.00 

17.00 

18.90 

18.50 

21.70 

1912 

17.18 

18.40 

18.30 

18.10 

19.30 

17.00 

18.30 

19.30 

18.10 

18.40 

19.19 

19.70 

18.40 

1913 

20.20 

21.80 

21.50 

21.70 

22.50 

19.60 

18.50 

20.00 

19.70 

19.00 

18.00 

18.50 

20.10 

1914 

17.60 

18.00 

1S.20 

20.10 

22.10 

18.00 

20.00 

21.00 

13.20 

16. 10 

13.60 

17.80 

18.00 

1915 

19.00 

20.50 

20.60 

20.20 

21.10 

19.80 

19.00 

17.00 

21.10 

30.60 

34.10 

34.60 

23.10 

1916 

35.00 

40.00 

34.80 

40.70 

32.50 

35.00 

36.50 

36.50 

36.50 

45.00 

57.00 

57.00 

40.50 

1917 

50.00 

45.30 

52.70 

55.30 

58.40 

58.00 

54.30 

60.00 

53.50 

62.50 

66.30 

65.75 

56.80 

1918 

66.25 

67.20 

68.80 

69.00 

71.00 

68.50 

65.00 

57.00 

67.00 

67.00 

64.00 

61.00 

66.00 

1919 

61.00 

61.00 

62.10 

63.00 

63.00 

62.40 

62.00 

63.00 

60.00 

62.90 

69.70 

68.60 

63.20 

1920 

66.10 

65.00 

71.00 

75.00 

70.80 

66.70 

65.00 

55.40 

34.70 

27.90 

27.80 

21.40 

53.90 

1921 

20.40 

19.50 

19. 10 

18.70 

17.20 

18.10 

17.50 

21.40 

26.60 

28.00 

29.10 

24.60 

21.70 

1922 

25.60 

25.80 

25.50 

32.70 

33.50 

33.40 

29.80 

25.00 

27.00 

27.90 

34.70 

42.60 

30.30 

1923 

S8.00 

35.00 

35.00 

38.70 

37.80 

36.00 

38.00 

40.00 

40.00 

40.00 

42.00 

41.00 

38.50 

1924 

40.00 

39.00 

45.00 

43.00 

41.50 

40.00 

40.00 

35.00 

31.00 

30.00 

30.50 

32.00 

27.20 

1925 

35.00 

33.50 

34.00 

33.60 

35.50 

32.00 

40.00 

32.30 

33.20 

29.70 

24.50 

23.00 

32.20 

1926 

25.00 

27.80 

28.10 

27.60 

27.10 

29.30 

S2.80 

28.00 

25.10 

18.30 

17.70 

17.40 

25.40 

1927 

18.10 

22.20 

23.00 

24.40 

24.10 

24.00 

25.00 

25.20 

33.70 

34.60 

34.20 

36.00 

27.00 

1928 

36.50 

35.00 

35.00 

36.00 

39.00 

39.00 

39.00 

37.00 

30.00 

32.00 

35.00 

35.00 

35.70 

1929 

35.00 

35.00 

37.00 

36.00 

35.00 

34.00 

33.00 

29.00 

29.00 

31.00 

30.00 

31.00 

32.90 

1930 

31.00 

30.00 

31.00 

31.00 

31.00 

29.00 

27.00 

23.00 

23.00 

19.00 

19.00 

19.00 

26.10 

1931 

20.00 

20.00 

21.00 

21.00 

21.00 

19.00 

19.40 

13.60 

8.00 

6.50 

8.80 

9.10 

15.60 

1932 

9.40 

9.30 

9.80 

9.50 

9.20 

8.30 

8.50 

8.50 

10.60 

10.20 

9.30 

9.00 

9.30 

1933 

9.10 

9.00 

9.20 

10.00 

11.50 

12.00 

14.00 

14.00 

11.50 

12.75 

12.90 

13.00 

11.60 

1934 

15.50 

16.00 

17.75 

18.00 

19.00 

18.50 

19.00 

25.00 

33.00 

34.00 

36.00 

36.00 

24.00 

1935 

38.00 

38.00 

38.00 

36.00 

37.00 

36.50 

36.00 

29.00 

29.00 

33.00 

34.00 

34.00 

34.00 

1936 

34.00 

34.00 

34.00 

35.00 

34.00 

33.00 

33.00 

33.00 

34.00 

34.00 

34.00 

35.00 

33.90 

1937 

36.00 

37.00 

37.00 

38.00 

38.00 

35.00 

34.00 

24.00 

18.00 

17.00 

18.00 

18.00 

29.20 

1938 

17. 00 

19.00 

20.00 

20.00 

29.00 

21.00 

21.00 

21.00 

20.00 

22.00 

22.20 

23.00 

21.30 

1939 

23.00 

23.00 

22.30 

23.00 

22.50 

23.00 

20.50 

13.40 

20.30 

22.20 

22.20 

23.10 

21.50 

1940 

24.20 

24.70 

25.20 

25.50 

25.50 

24.40 

24.00 

22.00 

19.70 

20.50 

22.00 

22.80 

23.40 

1941 

24.40 

24.00 

25.00 

26.20 

27.80 

28.90 

34.20 

35.60 

47.00 

52.00 

49.00 

48.20 

35.20 

1942 

47.90 

48.20 

48.80 

49.20 

49.00 

46.00 

46.00 

45.00 

44.00 

45.00 

44.00 

44.00 

46.40 

1943 

45.00 

45.00 

46.00 

46.50 

47.10 

47.30 

46.50 

51.00 

52.00 

52.00 

51.00 

49.00 

48.20 

1944 

50.00 

50.00 

51.00 

51.00 

51.00 

52.00 

53.00 

51.00 

51.00 

49.00 

50.00 

50.00 

50.80 

1945 

51.00 

51.00 

51.00 

52.00 

52.00 

53.00 

53.00 

51.00 

49.00 

50.00 

51.00 

52.00 

51.30 

1946 

52.00 

51.00 

51.00 

52.00 

52.00 

53.00 

57.00 

58.00 

58.00 

63.00 

91.00 

93.00 

60.90 

1947 

91.00 

89.00 

91.00 

90.00 

84.00 

74.00 

74.00 

69.00 

76.00 

89.00 

87.00 

89.00 

83.60 
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Table  58.     Peanuts:    Average  Price  Per  Pound  Received  by  Louisiana 
Farmers,  August  1909— December  1947 




Year 



Jan. 

Feb. 

Mar. 

Apr. 

May 

June  1  July 

- .   1 

Aug. 

Sept. 

=  , 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

1.5 

15 

15 

15 

15 

15 

15 

15 

15 

15 



rage 

— _w 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

3.6 

3.6 

3.6 

3.5 

3.4 

1910 

2.9 

3.0 

3.7 

3.5 

3.2 

3.4 

4.0 

3.1 

3.2 

3.5 

3.2 

3.0 

3.3 

1911 

5.0 

4.5 

4.0 

4.5 

4.5 

4.2 

5.0 

4.7 

4.7 

4.8 

3.7 

4.0 

4.5 

1912 

3.2 

3.9 

3.9 

5.0 

4.0 

5.0 

5.0 

4.1 

2.5 

4.0 

3.5 

3.0 

3.9 

1913 

3.7 

3.2 

2.9 

4.0 

4.3 

5.0 

5.0 

4.0 

4.0 

4.7 

3.8 

3.9 

4.0 

1914 

4.0 

4.0 

3.5 

4.0 

3.5 

5.0 

7.0 

5.0 

4.0 

3.7 

4.0 

3.9 

4.3 

1915 

7.0 

4.0 

2.5 

6.0 

5.6 

5.3 

5.0 

6.5 

7.0 

6.0 

5.0 

4.2 

5.3 

1916 

4.5 

5.0 

4.4 

4.0 

4.0 

4.5 

5.0 

5.5 

4.5 

4.5 

4.4 

4.8 

4.6 

1917 

5.2 

4.5 

6.0 

5.4 

7.0 

6.0 

5.3 

5.0 

5.0 

5.5 

6.0 

6.5 

5.6 

1918 

7.0 

7.3 

7.0 

6.0 

6.4 

8.5 

6.0 

6.0 

6.0 

6.0 

6.5 

7.0 

6.6 

1919 

6.0 

7.9 

8.6 

8.6 

8.7 

8.4 

8.0 

7.0 

9.0 

10.0 

9.0 

10.0 

8.4 

1920 

9.0 

9.0 

11.0 

10.0 

10.0 

12.0 

10.3 

10.0 

6.0 

9.0 

5.5 

5.5 

8.9 

1921 

8.0 

6.0 

6.4 

6.0 

7.0 

5.0 

6.0 

TO 

8.0 

7.0 

6.0 

6.0 

6.5 

1922 

7.5 

5.4 

7.0 

6.1 

6.3 

10.3 

7.2 

8.5 

5.4 

5.4 

6.9 

6.9 

6.9 

1923 

5.4 

6.5 

6.0 

6.0 

6.0 

7.0 

7.0 

7.0 

7.0 

8.0 

7.5 

7.0 

6.7 

1924 

6.5 

6.5 

6.8 

6.5 

6.2 

6.0 

6.0 

5.0 

6.0 

6.0 

6.0 

6.6 

6.2 

1925 

6.5 

6.5 

7^0 

6.5 

8.2 

7.2 

8.1 

7.6 

7.0 

6.0 

5.9 

6.3 

6.9 

1926 

6.4 

6.4 

6.5 

5.6 

6.5 

7^0" 

7.5 

6.9 

8.0 

7.5 

6.0 

6.4 

6.7 

1927 

6.5 

7.3 

6.5 

5.7 

6  8 

7.5 

8.3 

7.0 

7.4 

7.4 

7.5 

6.8 

7.1 

1928 

6.6 

7.6 

7.8 

8.1 

8.6 

7.7 

7.7 

7.7 

6.6 

6.8 

7.3 

7.0 

7.5 

1929 

7.6 

7.1 

6.9 

7.1 

7.4 

7.9 

7.7 

7.6 

7.0 

6.6 

6.6 

6.8 

7.2 

1930 

7.0 

6.4 

6.4 

6.4 

7.0 

6.5 

6.7 

6.5 

6.8 

6.5 

6.9 

6.5 

6.6 

1931 

6.2 

5.3 

6.0 

6.0 

6.5 

6.1 

5.5 

5.5 

4.5 

4.0 

3.8 

3.9 

5.3 

1932 

3.6 

3.7 

3.8 

4.0 

4.2 

3.8 

4.3 

4.0 

3.9 

3.9 

3.7 

3.8 

3.9 

1933 

3.5 

3.6 

3.7 

4.1 

4.2 

4.2 

4.6 

3.9 

4.2 

4.7 

4.3 

4.1 

4.1 

1934 

4.4 

41. 8 

4.4 

4.5 

4.7 

4.4 

4.5 

4.0 

4.2 

4.0 

4.0 

4.6 

4.4 

1935 

4.7 

4.7 

5.1 

5.4 

4.8 

4.6 

5.0 

4.8 

4.8 

4.7 

4.6 

4.8 

4.8 

1936 

4.6 

5.5 

4.9 

4.7 

4.8 

4.2 

6.0 

4.3 

4.5 

5.1 

5.2 

5.6 

5.0 

1937 

5.6 

5.3 

4.9 

5.7 

5.6 

5.5 

5.4 

5.4 

5.1 

4.8 

4.8 

4.8 

5.2 

1938 

4.8 

4.9 

5.4 

5.4 

5.6 

5.7 

5.6 

5.4 

4.9 

4.8 

4.6 

4.9 

5.2 

1939 

5.0 

5.2 

5.2 

5.2 

5.3 

5.4 

5.4 

5.4 

5.7 

5.3 

5.5 

5.2 

5.3 

1940 

4.7 

4.9 

4.9 

5.2 

5.6 

5.4 

5.6 

5.6 

5.0 

4.8 

5.0 

4.9 

5.1 

1941 

4.9 

5.1 

4.9 

5.0 

5.0 

5.0 

5.0 

5.3 

5.3 

5.3 

5.7 

5.8 

5.2 

1942 

5.8 

5.9 

6.7 

7.2 

7.1 

6.6 

6.6 

6.9 

5.0 

5.0 

5.0 

5.3 

6.1 

1943 

5.5 

5.8 

6.0 

6.5 

7.0 

7.0 

7.0 

7.0 

7.0 

7.5 

7.1 

7.5 

6.7 

1944 

7.5 

8.2 

8.2 

8.5 

8.5 

8.5 

8.5 

9.0 

8.3 

8.2 

8.5 

8.5 

8.4 

1945 

8.5 

8.4 

8.7 

8.7 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

8.9 

1946 

9.0 

9.5 

9.7 

9.8 

10.1 

10.2 

10.2 

10.2 

10.2 

10.2 

11.2 

10.8 

10.1 

1947 

10.8 

10.8 

11.4 

12.5 

12.0 

12.0 

12.0 

12.0 

12.5 

12.5 

13.0 

13.0 

12.0 

Table  59.     Soybeans:    Average  Price  Per  Bushel  Received  by  Louisiana 
Farmers,  January  1937— December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave- 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

1937 

2.10 

2.05 

2.05 

2.55 

2.60 

2.50 

2.30 

1.90 

1.80 

1.60 

1.50 

1.40 

2.05 

1938 

1.30 

1.30 

1.35 

1.35 

1.45 

1.50 

1.50 

1.40 

1.40 

1.25 

1.15 

1.15 

1.35 

1939 

1.25 

1.25 

1.35 

1.35 

1.60 

1.50 

1.35 

1.25 

1.25 

1.15 

.90 

1.00 

1.25 

1940 

1.05 

1.25 

1.25 

1.35 

1.50 

1.55 

1.40 

1.15 

1.10 

1.05 

.95 

1.20 

1.25 

1941 

1.35 

1.45 

1.55 

1.55 

1.50 

1.55 

1.60 

1.50 

1.60 

1.50 

1.55 

1.65 

1.55 

1942 

1.90 

2.05 

2.30 

2.50 

2.50 

2.50 

2.50 

2.30 

2.00 

1.95 

1.75 

1.75 

2.15 

1943 

1.85 

2.00 

2.20 

2.30 

2.40 

2.35 

2.05 

2.10 

2.10 

1.95 

1.95 

2.05 

2.10 

1944 

2.30 

3.00 

3.40 

3.60 

3.60 

3.50 

2.80 

2.  SO 

2.60 

2.40 

2.40 

2.50 

2.90 

1945 

2.90 

2.90 

3.25 

3.50 

3.50 

3.50 

3.25 

3.25 

3.00 

2.65 

2.55 

2.55 

3.05 

1946 

2.55 

2.60 

2.90 

3.10 

2.90 

3.15 

3.15 

2.95 

2.80 

2.50 

3.00 

3.00 

2.90 

1947 

3.15 

3.10 

3.50 

3.60 

3.60 

3.60 

3.45 

3.30 

3.50 

3.00 

3.15 

3.50 

3.35 
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table  60.   Irish  Potatoes;    Average  Price  Per  Bushel  Received  by  Louisiana- 
Farmers,  August  1909 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

j 

Nov. 

Dec. 

AV6' 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

rage 

Cents 

Cents 

Cents 

Cents 

Csnts 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909   

SO 

an 
yu 

no 
»* 

92 

1910  ...... 

i  m 

J.UJ. 

XJ.U 

i  ac 

95 

so 

Oil 

IV 

fie. 
DO 

74 

SO 

fiQ 

sy 

of; 
SO 

8  i 

1911 

88 

95 

96 

88 

80 

80 

84 

101 

110 

112 

106 

100 

95 

1912  ..... 

104 

106 

110 

125 

125 

105 

90 

88 

89 

80 

79 

86 

99 

1913 

94 

101 

110 

112 

108 

92 

76 

78 

86 

100 

103 

96 

96 

1914 

98 

108 

112 

104 

100 

93 

86 

95 

100 

104 

104 

104 

101 

1915   

110 

112 

114 

-i  -i  i 
111 

111 

106 

92 

90 

OA 

94 

99 

88 

101 

1916 

87 

112 

140 

137 

114 

102 

94 

100 

125 

157 

171 

174 

126 

1917 

185 

231 

280 

292 

276 

262 

241 

230 

220 

193 

187 

185 

232 

1918 

190 

216 

224 

198 

134 

86 

96 

122 

143 

153 

158 

165 

157 

1919      .  .. 

188 

184 

176 

190 

200 

180 

162 

159 

152 

182 

218 

228 

185 

1920       .  . 

260 

316 

328 

360 

oxu 

o*o 

OCX 

zoo 

242 

218 

on? 

200 

278 

1921 

190 

194 

202 

165 

155 

150 

140 

159 

172 

184 

188 

184 

174 

1922   

194 

230 

251 

185 

3  56 

131 

140 

140 

142 

168 

175 

150 

172 

1923 

152 

177 

215 

203 

160 

145 

145 

135 

148 

162 

160 

155 

163 

1924 

184 

150 

125 

140 

loo 

145 

Xi.O 

-i  on 
l^U 

IOO 

160 

1  an 
loll 

140 

145 

1925   

149 

150 

150 

145 

133 

-I  TA 

1 

HO 

210 

216 

193 

zyo 

Z  1  o 

188 

1926 

238 

280 

280 

280 

255 

143 

132 

170 

150 

150 

160 

180 

202 

1927 

190 

190 

190 

255 

130 

155 

195 

170 

170 

155 

155 

155 

176 

1928 

150 

150 

160 

160 

317 

70 

90 

85 

85 

110 

115 

115 

117 

1929   

125 

135 

130 

165 

160 

130 

145 

150 

170 

170 

165 

160 

150 

1930 

155 

160 

160 

225 

138 

130 

130 

135 

165 

145 

130 

130 

150 

1931 

130 

125 

125 

110 

80 

50 

50 

50 

60 

60 

85 

90 

85 

1932 

89 

80 

95 

120 

3  05 

55 

55 

55 

65 

80 

60 

70 

77 

1933 

60 

65 

80 

100 

74 

75 

80 

120 

140 

105 

105 

90 

91 

1 934 

115 

115 

130 

90 

73 

38 

60 

75 

75 

75 

90 

100 

86 

1 935 

105 

95 

95 

140 

60 

60 

65 

75 

80 

85 

85 

85 

1936 

90 

80 

95 

125 

115 

145 

120 

130 

130 

130 

140 

135 

120 

1937  ... 

135 

160 

110 

70 

45 

50 

60 

75 

80 

80 

85 

85 

86 

193S 

85 

95 

90 

60 

60 

55 

60 

70 

80 

75 

80 

95 

75 

1939 

95 

85 

105 

110 

65 

60 

65 

80 

110 

95 

90 

95 

88 

1940 

100 

110 

110 

IIS 

81 

78 

80 

85 

80 

85 

95 

85 

92 

1941   

80 

85 

85 

110 

61 

55 

60 

70 

85 

95 

100 

110 

83 

1942 

125 

140 

140 

160 

120 

80 

95 

125 

120 

130 

130 

135 

125 

1943   

135 

145 

165 

235 

152 

160 

161 

170 

180 

185 

185 

195 

172 

1944 

195 

195 

205 

135 

125 

iro 

110 

145 

165 

ISO 

170 

170 

159 

1945 

175 

190 

215 

195 

190 

184 

210 

230 

210 

200 

185 

180 

197 

1946 

200 

200 

215 

195 

130 

115 

170 

190 

190 

200 

200 

190 

183 

1947 

190 

185 

200 

200 

180 

150 

155 

165 

175 

185 

185 

215 

182 

68 


Table  61.     Sweet  Potatoes:    Average  Price  Per  Bushel  Received  by 'Louisiana 
Farmers,  August  1909 — December  1947 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

■— 
Ave- 

15 

15 

15 

10 

±o 

1  *i 

15 

15 

15 

15 

15 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 

80 

80 

71 

62 

58 

1910 

60 

60 

64 

68 

63 

59 

66 

78 

81 

71 

58 

55 

65 

1911 

62 

65 

70 

79 

82 

76 

90 

79 

79 

72 

60 

57 

73 

1912 

65 

68 

80 

92 

83 

79 

85 

84 

85 

72 

66 

59 

76 

1913 

70 

75 

79 

86 

90 

80 

70 

80 

75 

70 

65 

60 

■  75 

1914 

70 

65 

75 

79 

80 

80 

88 

85 

71 

70 

58 

52 

73 

1915 

55 

62 

69 

74 

85 

80 

79 

76 

65 

55 

43 

48 

66 

1916 

56 

57 

63 

65 

65 

65 

80 

79 

71 

63 

60 

60 

65 

1917 

65 

70 

95 

95 

100 

100 

100 

100 

115 

100 

95 

100 

95 

1918 

100 

120 

150 

148 

125 

100 

115 

140 

135 

150 

140 

117 

128 

1919 

130 

160 

165 

200 

170 

170 

180 

210 

220 

130 

120 

110 

164 

1920 

150 

160 

160 

180 

190 

250 

200 

200 

189 

123 

89 

90 

165 

1921 

99 

90 

90 

131 

112 

116 

154 

109 

85 

82 

69 

65 

100 

1922     ..  .. 

70 

73 

85 

96 

90 

103 

121 

106 

88 

58 

51 

85 

1923 

83 

93 

106 

106 

109 

104 

93 

108 

162 

118 

104 

100 

107 

1924 

110 

150 

130 

125 

160 

150 

120 

170 

175 

156 

165 

173 

150 

1925 

150 

190 

246 

340 

308 

200 

183 

176 

208 

208 

134 

99 

204 

1926 

146 

131 

145 

150 

180 

150 

110 

160 

140 

120 

70 

80 

132 

1927      .  . 

90 

110 

110 

110 

110 

130 

115 

120 

125 

90 

80 

yo 

1U  ( 

1928 

85 

85 

95 

105 

105 

105 

95 

95 

100 

85 

85 

85 

94 

1929 

85 

105 

110 

105 

120 

145 

145 

140 

125 

110 

95 

100 

115 

1930 

100 

100 

105 

120 

140 

140 

130 

135 

125 

115 

95 

95 

117 

1931 

90 

90 

95 

110 

110 

85 

80 

95 

75 

65 

55 

45 

83 

1932 

55 

55 

55 

50 

50 

50 

50 

55 

46 

45 

40 

40 

49 

1933 

40 

41 

43 

46 

65 

65 

65 

90 

70 

60 

50 

60 

58 

1934 

65 

65 

65 

65 

70 

85 

70 

80 

85 

70 

65 

65 

71 

1935 

65 

70 

80 

80 

85 

80 

85 

75 

60 

55 

50 

50 

70 

1936  . 

56 

55 

55 

60 

TO 

75 

90 

125 

80 

90 

75 

75 

75 

1937 

80 

85 

95 

110 

110 

100 

85 

80 

80 

65 

60 

ho 

1938 

65 

70 

75 

70 

80 

85 

75 

85 

60 

55 

50 

55 

R9 

1939 

55 

65 

65 

70 

80 

80 

85 

80 

60 

55 

50 

55 

67 

1940 

55 

70 

75 

75 

75 

85 

85 

90 

85 

75 

65 

70 

75 

1941 

70 

80 

80 

85 

85 

90 

95 

90 

80 

70 

60 

65 

79 

1942 

70 

75 

'  O 

75 

75 

80 

90 

135 

105 

100 

85 

100 

89 

1943 

110 

115 

160 

165 

180 

180 

450 

220 

195 

180 

160 

150 

189 

1944 

155 

165 

180 

190 

210 

'<:20 

195 

190 

125 

135 

125 

135 

169 

1945 

155 

170 

175 

175 

200 

.100 

225 

225 

95 

110 

135 

160 

169 

1946 

160 

190 

210 

220 

235 

2*5 

245 

200 

120 

140 

150 

175 

191 

1947 

175 

190 

170 

170 

160 

:>20 

180 

225 

150 

120 

135 

165 

172 

70 


SuissaooJd  joj 
s<Jojq  Jionix 

61.40 
46.00 
32.40 
32.20 
23.80 
18.80 
21.60 
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1.05 
.81 
.55 
.32 
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.90 
1.15 
1.25 
1.40 
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48.80 
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Herbicidal  Tests  on  Sweet  Potatoes  and 
Several  Wild  Host  Plants  of  the  Sweet 
Potato  Weevil 


The  herbicide  2,4-D  was  found  to  be  very  effective  in  killing  sweet 
potatoes  and  morning-glories.  It  should  prove  valuable  in  destroying  vol- 
unteer sweet  potato  plants,  discarded  plant  beds,  mother  rows  and  wild 
morning-glories  provided  it  is  used  with  extreme  care.  Such  crops  as  cotton, 
okra,  tomatoes,  legume  crops  and  ornamentals  are  sensitive  to  2,4-D  poison- 
ing and  may  be  severely  damaged  by  drift  from  sprays  and  dusts  applied 
some  distance  away.  Sprayers  and  dusters  that  have  been  used  to  apply 
2,4-D  should  never  be  used  to  apply  fungicides  and  insecticides  on  sus- 
ceptible crops  or  plants. 


WARNING ! 


USE  2,4-D  COMPOUNDS  WITH  CARE 
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HERBICIDAL  TESTS  ON  SWEET  POTATOES 
AND  SEVERAL  WILD  HOST  PLANTS 
OF  THE  SWEET  POTATO  WEEVIL 

By 

C.  E.  Smith* 
Louisiana  Agricultural  Experiment  Station 
and 

K.  L.  COCKERHAM  AND  O.  T.  DeEN 

U.  S.  D.  A.,  Agricultural  Research  Administration 
Bureau  of  Entomology  and  Plant  Quarantine 

The  sweet  potato  weevil,  Cylas  jormicarius  elegantulus  (Sum.),  breeds  in 
several  species  of  morning-glories  which  belong  to  the  same  genus  as  the  sweet 
potato,  Ipomoea.  Morning-glories  are  not  killed  below  the  surface  of  the  ground 
during  the  mild  winters  which  usually  prevail  in  the  area  inhabited  by  this 
insect,  namely  the  southern  one-third  to  two-fifths  of  Louisiana.  Therefore, 
these  wild  plants,  together  with  volunteer  plants  and  crop  remnants  of  sweet 
potatoes,  provide  excellent  overwintering  host  materials  in  the  field.  This  is  one 
of  the  most  important  factors  involved  in  the  control  and  eradication  of  the 
sweet  potato  weevil.  The  need  for  a  chemical  that  could  be  used  in  destroying 
these  field  hosts  has  been  recognized  for  a  long  time. 

In  1918-20  the  senior  author  studied  the  use  of  different  chemical  prepara- 
tions as  herbicides  against  morning-glories,  and  the  results  were  reported  in 
Louisiana  Bulletin  No.  188.  In  1944  the  field  laboratory  of  the  Bureau  of  Ento- 
mology and  Plant  Quarantine  at  Opelousas  inaugurated  similar  studies  which  in- 
cluded sweet  potato  plants  and  discarded  seedbeds  or  "mother"  rows.  In  1945, 
after  the  Federal  laboratory  was  moved  to  Baton  Rouge,  the  Department  of 
Entomology  of  the  Louisiana  Agricultural  Experiment  Station  collaborated  in 
the  study,  devoting  its  efforts  largely  toward  testing  chemicals  for  destroying 
sweet  potato  vines  just  prior  to  digging  time.  The  objective  was  twofold,  namely 
(1)  to  evaluate  chemicals  as  herbicides  for  killing  the  vines,  thus  eliminating 
them  as  an  overwintering  medium;  and  (2)  to  study  the  penetrating  effects  of 
the  chemicals  into  the  roots  of  the  plants,  thus  determining  their  possible  value 
for  use  in  field  and  wild  host-plant  eradication.  The  purpose  of  this  paper  is  to 
report  the  results  obtained  in  these  studies. 

*  T.  C.  Barber  and  P.  T.  Dutsch  of  the  Louisiana  Agricultural  Experiment  Station  assisted 
in  the  field  work  of  experiments  conducted  by  the  Experiment  Station. 
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Studies  Conducted  at  Opelousas,  Louisiana,  during  1944 

These  studies  consisted  of  testing  sodium  fluoride  and  calcium  fluosilicate 
as  herbicides  against  sweet  potato  and  morning-glory  plants.  The  chemicals  were 
used  as  dusts  and,  with  one  exception,  on  plants  moist  with  dew  or  sprinkled 
with  water.  The  dusts  were  applied  with  small  plunger-type  hand  dusters  in  the 
laboratory  and  with  rotary-type  shoulder  dusters  in  the  field.  Observations  on 
effects  were  made  periodically  over  periods  ranging  from  five  days  to  several 
months. 

The  tests  consisted  of  (1)  potted  sweet  potato  plants  at  the  laboratory  under 
outdoor  conditions;  (2)  "mother"  rows  of  sweet  potatoes  grown  from  cut  and 
uncut  potatoes,  some  of  which  were  infested  with  the  sweet  potato  weevil;  (3) 
volunteer  plants  from  roots  and  scrap  potatoes  left  in  the  ground  after  the  old 
seed  potatoes  in  the  "mother"  rows  were  dug  and  removed;  (4)  sweet  potato 
plants  growing  in  the  field  under  normal  conditions;  (5)  plants  of  the  perennial 
morning-glory,  Ipomoea  pandurata  (L.)  G.  F.  W.  Mey;  and  (6)  uncultivated 
land  on  which  a  fairly  thick  stand  of  /.  trichocarpa  Ell.  and  /.  hederacea  Jacq. 
was  growing. 

The  results  showed  that  both  sodium  fluoride  and  calcium  fluosilicate  were 
toxic  to  the  vines  of  sweet  potatoes  and  morning-glories.  Each  chemical  killed 
nearly  100  per  cent  of  the  vines  down  to  soil  level.  Observations  indicated  that 
sodium  fluoride  was  slightly  more  toxic  than  calcium  fluosilicate,  especially  to 
the  roots  of  the  young  plants,  as  calcium  fluosilicate  killed  comparatively  few 
roots.  Neither  of  these  chemicals  appeared  to  have  any  effect  upon  the  tuberous 
loots  of  /.  pandurata  and  the  underground  parts  of  old  "mother"  potatoes. 

Tests  on  Destruction  of  Discarded  Sweet  Potato  "Mother" 
Rows  and  Morning-glories 

Two  tests  were  conducted  at  Baton  Rouge  during  1946  in  which  2,4-D 
(2,4-dichlorophenoxy acetic  acid)  spray  was  used,  one  on  old  "mother"  row 
plants  and  the  other  on  morning-glories.  The  treatments  consisted  of  one  applica- 
tion of  a  solution  of  2,4-D,  1  ounce  to  4  gallons  of  water.  The  applications  were 
made  July  25,  and  the  observations  on  the  effects  of  the  treatments  were  for 
periods  of  one  and  three  months,  respectively. 

Six  days  after  the  application  on  the  sweet  potato  "mother"  row,  the  vines 
showed  a  high  degree  of  2,4-D  poisoning,  the  leaves  were  droopy,  yellow,  and 
dying.  The  "mother"  potatoes  also  were  showing  the  effect  of  the  spray  and 
were  beginning  to  decay.  In  four  weeks  after  the  application,  practically  100 
per  cent  of  the  vines  were  dead  and  nearly  100  per  cent  of  the  old  potatoes  were 
decayed. 

Approximately  two  weeks  after  the  2,4-D  was  applied  in  the  test  on  the 
morning-glories,  all  the  vines  of  /.  pandurata  had  been  killed  down  to  the  tuber- 
ous roots,  and  all  the  vines  and  roots  of  /.  trichocarpa  and  1.  hederacea  Var. 
integriuscula  Gray  were  completely  dead.  No  new  growth  developed  from  the 
roots  of  /.  pandurata  during  a  period  of  about  three  months  following  the  treat- 
ment, after  which  the  roots  of  the  treated  plants  were  dug  for  examination. 
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These  roots  ranged  in  diameter  from  about  l/2  to  3YZ  inches  and  extended  into 
the  soil  from  6  to  30  inches.  The  entire  root  systems  of  eight  of  the  plants  were 
decayed;  the  upper  1  to  4  inches  of  the  remaining  six  were  affected,  but  the 
remaining  lower  portions  appeared  normal. 

Tests  on  Sweet  Potatoes 

Two  experiments  were  conducted  on  sweet  potatoes  under  field  conditions, 
one  in  1945  and  one  in  1946.  The  Porto  Rico  variety  was  used  as  the  test  crop, 
and  was  planted  and  cultivated  similarly  to  commercial  plantings. 

1945  Experiment  —  The  experiment  consisted  of  40  plots  arranged  in  four 
randomized  blocks  —  one  plot  for  each  of  the  nine  herbicidal  treatments  and 
one  untreated  check.  The  plots  were  50  feet  long  by  16  feet  wide,  consisting  of 
four  rows. 

The  treatments  consisted  of  a  single  application  of  the  chemicals,  on  October 
19  -  20,  except  the  superphosphate,  which  was  applied  at  the  time  of  digging. 
The  dusts  were  applied  with  rotary-type  shoulder  dusters  in  early  morning  while 
the  plants  were  moist  with  dew,  and  the  liquid  sprays  with  a  small  power  sprayer 
during  the  day  after  the  dew  had  dried  from  the  plants. 

Records  were  made  on  the  progressive  effects  the  chemicals  had  on  the 
leaves,  vines,  and  roots.  The  observations  on  the  leaves  and  vines  were  made 
during  the  period  between  the  application  of  the  chemicals  and  the  digging  of 
the  roots,  and  again  about  60  days  after  the  vines  had  been  been  covered  in 
digging.  The  latter  observation  consisted  of  examination  of  the  pieces  of  vines 
still  alive,  which  had  been  uncovered  with  a  plow  in  the  center  of  the  plots.  The 
observations  on  the  potatoes  v/ere  started  at  digging  time  and  continued  in 
storage,  being  concluded  on  May  14,  1946,  or  about  six  months  after  the  roots 
were  dug.  The  samples  were  taken  from  the  two  middle  rows  of  the  plots  and 
consisted  of  two  bushels  of  sound  roots  per  plot,  or  the  amount  produced  when 
the  total  yield  was  less  than  two  bushels.  Replications  A  and  D  were  dug  on 
October  30,  and  replications  B  and  C  on  November  6  —  11  and  12  days  and 
17  and  18  days,  respectively,  after  the  application. 

The  treatments,  with  the  data  obtained,  are  listed  according  to  their  effec- 
tiveness in  killing  the  vines  as  determined  by  visual  observations  (Table  1). 

Discussion  —  As  indicated  by  the  data  in  column  4  of  Table  1,  there  was  a 
relatively  high  correlation  between  the  effectiveness  of  the  treatments  deter- 
mined by  visual  observations,  and  the  number  of  vines  remaining  alive  after 
being  turned  under,  with  the  exception  of  the  2,4-D  treatments.  The  lack  of 
correlation  in  the  latter  was  doubtless  due  to  the  slow  and  long  period  of  action 
of  2,4-D.  The  data  in  columns  5,  6,  and  7  are  self-evident:  the  2,4-D  treatments 
were  very  effective  in  destroying  both  the  vines,  and  roots.  The  data  indicate 
also  that  none  of  the  other  treatments  had  any  effect  on  the  roots,  since  the 
check  sustained  a  greater  loss  from  decay  than  did  any  of  the  chemical  treat- 
ments. 
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Fig.  1  —  Sweet  potatoes,  left  (cut)  and  center  showing  the  effects  (tissue  breakdown  and  rot) 
resulting  from  2,4-D  treatment  on  vines  before  digging;  right,  sound  root  from  unsprayed 
plant.  (By  personnel  of  Dept.  of  Botany.) 

1946  Experiment  —  This  experiment  consisted  of  48  plots  arranged  in 
four  randomized  blocks  —  one  plot  for  each  of  12  treatments,  including  the  check. 
The  plots  were  50  feet  long  by  16  feet  wide,  consisting  of  four  rows. 

The  treatments  consisted  of  a  single  application  of  the  chemicals,  which  was 
made  November  1.  The  dusts  were  applied  with  rotary-type  shoulder  dusters 
early  in  the  morning  while  the  plants  were  dripping  with  dew,  and  the  l^uid 
sprays  were  applied  during  the  day  after  the  dew  had  dried  from  the  plants.  The 
2,4-D  solution  was  applied  with  a  hand-pump  wheelbarrow  sprayer,  and  treat- 
ments 2,  3,  and  4  with  a  3  % -gallon  compressed-air  sprayer.  The  vines  or  crowns 
in  treatments  11,  10,  9,  and  6  were  cut  with  weeding  hoes  at  the  surface  or 
slightly  below,  just  before,  within  2  hours  after,  one  day  after,  and  three  days 
after  the  application. 

Records  were  made  on  the  progressive  effects  of  the  herbicides  on  the 
leaves,  vines,  and  roots.  The  observations  on  the  vines  were  started  when  the 
applications  were  made  and  continued  for  a  period  of  about  one  month.  The 
observations  on  the  roots  were  started  at  digging  time  and  were  concluded  March 
19,  1947.  The  samples  consisted  of  two  bushels,  or  the  amount  of  sound  potatoes 
produced  when  the  yield  was  less  than  two  bushels,  taken  from  the  two  inside 
rows  of  the  plots,  and  were  dug  November  14  and  15  (Table  2). 

Discussion  —  The  ammonium  sulfamate  and  oil  (treatments  2  and  4)  acted 
very  quickly  upon  the  foliage,  and  appeared  to  obtain  their  maximum  effective- 
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Fig.  2  —  Sweet  potato  vines  treated  with  2,4-D:  Left,  with  dust;  right,  with  spray. 

ness  within  three  days  after  the  application.  Vines  not  killed  in  these  treatments, 
except  those  of  ammonium  sulfamate,  started  putting  out  new  growth  in  a  week 
or  ten  days.  Although  some  of  the  vines  on  the  ammonium  sulfamate  plots 
appeared  to  be  alive,  very  little  new  growth  had  started  within  33  days  after 
the  application.  During  the  first  few  days  after  the  application,  there  appeared 
to  be  little  or  no  difference  between  the  effectiveness  of  the  dust  and  the  spray 
of  2,4-D.  However,  in  11  days  the  sprayed  plants  showed  considerably  more 
breakdown  than  did  plants  that  were  dusted  (Figure  2).  At  this  time  there  was 
no  visible  difference  between  the  cut  and  uncut  sprayed  vines,  but  as  time  passed 
those  cut  appeared  to  disintegrate  a  little  faster.  A  few  of  the  uncut  vines,  especi- 
ally on  the  dusted  plots,  showed  a  little  sign  of  recovering  after  about  a  month. 

On  December  4,  it  was  also  noted  that  there  were  more  and  larger  sprouts 
and  new  growth  on  the  vines  on  the  border  rows  in  some  of  the  2,4-D  plots: 
than  in  others.  An  examination  showed  that  the  order  of  the  treatments  based 
on  the  number  and  size  of  the  sprouts  was  treatments  11,  10,  9,  and  6,  respec- 
tively. This  seems  to  indicate  that  the  difference  in  effect  resulted  from  the 
timing  of  the  cutting  of  the  vines. 

To  check  further  on  the  effects  of  the  2,4-D  under  the  various  ways  it  was 
used,  150  crowns  on  the  border  rows  per  treatment  were  examined  and  their 
condition  recorded  December  4.  The  results  showed  that  in  treatment  11,  2  per 
cent  of  the  crowns  were  dead;  in  treatment  8,  26  per  cent  were  dead;  in  treat- 
ment 10,  4.7  per  cent  were  dead;  in  treatment  9,  18.7  per  cent  were  dead;  in 
treatment  6,  25  per  cent  were  dead;  and  in  treatment  7,  20.7  per  cent  were  dead. 
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pIG  3  _  Sweet  potato  vines  treated  with  herbicidal  chemicals:  Left  foreground,  with  am- 
monium sulfamate;  right  foreground,  check;  left  background,  oil;  right  background,  sodium 
fluoride. 

These  data  indicate  that  relatively  little  of  the  2,4-D  was  taken  up  by  the  stumps 
of  the  plants  cut  previous  to,  or  soon  after,  the  applications  (treatments  11  and 
10);  but  that  enough  had  passed  into  the  subterranean  parts  within  24  hours 
(treatment  9)  to  give  almost  maximum  effect  and  within  three  days  (treat- 
ment 6)  total  effect  upon  the  roots. 

The  data  presented  in  column  4  support  the  above  observations  regarding 
the  rapidity  of  2,4-D  in  penetrating  the  crowns.  It  was  noted  also  that  the  pota- 
toes in  storage  tended  to  sprout  in  the  same  order. 

Workers  in  experiment  stations  over  the  country  have  found  that  traces 
of  2,4-D  in  the  soil  are  highly  injurious  to  young  seedlings  of  practically  all 
vegetables.  The  period  required  after  treatment  for  planting  with  safety  has  not 
been  determined,  but  2,4-D  may  be  expected  to  remain  in  the  soil  for  at  least 
four  week.  There  were  no  ill  effects  apparent  on  weeds  which  grew  on  the 
soil  following  the  2,4-D  treatments  of  the  1945  experiment,  on  sweet  pocutoes 
on  the  same  soil  in  1946,  or  on  Austrian  Winter  peas  following  the  1946  experi- 
ment. 

Two  other  materials,  which  were  received  too  late  to  be  included  in  the  i  946 
experiment,  were  tested  on  small  areas  of  the  same  planting.  These  were  lith- 
ium fluosilicate,  which  was  applied  both  as  a  spray  and  as  a  dust,  and  a  sodium 
arsenite  solution  (55  per  cent  As2Oa)  that  was  applied  at  dilutions  of  1  to  100 
and  1  to  200. 
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The  lithium  fluosilicate  was  about  the  same  as  calcium  fluosilicate  in  effec- 
tiveness in  killing  the  vines,  the  dust  being  a  little  superior  to  the  spray,  The 
sodium  arsenite  spray,  1  to  100  dilution,  was  extremely  effective.  It  killed  all 
vines  and  crowns  to  the  surface  of  the  ground.  The  1  to  200  dilution  was  slightly 
less  effective,  but  it  gave  what  would  be  considered  a  satisfactory  kill.  A  few 
potatoes,  which  were  evidently  exposed  through  cracks  in  the  soil,  appeared  to 
be  "burned"  by  the  arsenical  treatments. 

Summary 

Several  chemicals  were  tested  as  herbicides  against  wild  morning-glories 
and  sweet  potatoes,  hosts  of  the  sweet  potato  weevil,  Cylas  formicarius  elegan- 
tulus  (Sum.),  in  several  series  of  experiments  conducted  at  Opelousas,  Lou- 
isiana, during  1944  and  at  Baton  Rouge,  Louisiana,  during  1945  and  1946. 

Sodium  fluoride  and  calcium  fluosilicate  applied  as  dusts  killed  the  vines 
of  sweet  potatoes  and  morning-glories  to  about  the  ground  level.  Sodium  fluoride 
killed  a  considerable  number  of  the  crowns  and  roots  of  young  plants  of  sweet 
potatoes  and  the  morning-glories  Ipomoea  hederacea  and  /.  trichocarpa,  whereas 
calcium  fluosilicate  killed  relatively  few.  Neither  of  these  chemicals  appeared  to 
have  any  effect  on  the  tuberous  roots  of  /.  pandurata.  2,4-D  killed  all  the  tops 
and  roots  of  the  morning-glories  on  which  it  was  tested,  except  the  large,  tuberous 
roots  of  /.  pandurata,  which  were  largely,  but  not  completely,  destroyed;  and 
all  of  the  plants  and  nearly  all  of  the  old  seed  potatoes  in  "mother"  rows. 

In  the  experiments  on  sweet  potatoes,  dinitro-o-sec-butyl  phenol,  ammonium 
sulfamate,  calcium  fluosilicate,  sodium  pentachlorophenate,  and  sodium  fluoride 
killed  a  high  percentage  of  the  vines  down  to  the  crowns,  whereas  the  ammonium 
salt  of  dinitro-o-sec-butyl  phenol  was  less  effective;  and  superphosphate,  applied 
at  harvesttime,  had  no  apparent  effect  on  the  decaying  of  the  vines  after  they 
were  plowed  under.  None  of  these  chemicals  appeared  to  have  much,  if  any, 
effect  on  the  potatoes. 

In  killing  the  vines  and  roots  of  sweet  potatoes,  2,4-D  was  highly  effective. 
It  was  relatively  ineffective  on  the  roots,  however,  when  the  crowns  of  the  plants 
were  cut  before  or  within  two  hours  after  the  application;  maximum  pentration 
appeared  to  occur  within  three  days.  The  acid  form,  2,4-dichlorophenoxyacetic 
acid,  appeared  to  be  slightly  more  effective  than  the  sodium  and  methyl  ester 
salts. 

In  limited  tests  lithium  fluosilicate  appeared  comparable  to  calcium  fluo- 
silicate, and  sodium  arsenite  solutions  were  highly  effective  in  killing  sweet 
potato  vines. 
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The  disease  of  oats  known  as  Helminthosporium  blight  is  one 
of  the  most  destructive  of  the  diseases  which  have  become  estab- 
lished in  the  United  States  in  recent  years.  Susceptible  varieties, 
when  attacked,  are  so  severely  injured  that  a  crop  is  often  a  total 
loss.  As  far  as  is  known,  susceptibility  is  confined  to  one  group  of 
varieties,  the  Victoria  hybrids.  These  varieties  have  been  among 
the  more  promising  ones  recently  released  by  the  U.S.  Department 
of  Agriculture  and  have  been  widely  planted. 

Since  1945  when  the  disease  was  first  observed  in  Iowa,  it  has 
spread  through  the  oat  growing  areas  wherever  the  Victoria  hybrids 
have  been  grown.  It  was  first  found  in  Louisiana  in  January,  1947, 
in  a  field  of  oats  planted  with  seed  from  Arkansas.  Later  in  the 
same  year  severe  infection  was  found  in  several  other  fields.  Be- 
cause of  the  severity  of  the  disease  in  these  fields  and  its  potential 
possibilities,  a  warning  was  issued  by  C.  W.  Edgerton  of  the  Louisi- 
ana Agricultural  Experiment  Station  which  included  the  recom- 
mendation that  other  varieties  be  substituted  for  the  susceptible 
Victoria  hybrids.  This  recommendation  was  generally  followed, 
and  the  acreage  planted  in  susceptible  varieties  in  the  fall  of  1947 
was  much  reduced.  It  has  been  estimated  that  this  saved  the  grow- 
ers in  Louisiana  as  much  as  $100,000. 

During  the  crop  year  of  1947-48,  experimental  work  was  carried 
on  to  determine  the  susceptibility  of  the  varieties  likely  to  be 
grown  in  Louisiana  and  to  determine  the  value  of  seed  treatment 
as  a  measure  to  reduce  losses  in  susceptible  varieties.  A  survey  was 
also  made  to  determine  the  distribution  of  the  disease  in  Louisiana. 
This  bulletin  summarizes  the  information  obtained  and  gives  the 
symptoms  of  the  disease  and  recommendations  as  to  varieties  to 
be  grown  in  Louisiana. 

Symptoms  of  Helminthosporium  Blight 

While  oat  plants  are  affected  by  Helminthosporium  blight  at  all 
stages  of  growth,  symptoms  and  injury  are  more  easily  recognized 
on  the  seedlings  and  on  older  plants  at  time  of  heading. 

The  leaves  of  infected  seedlings  show  yellow  to  orange  stripes 
along  the  margin  (Figure  1A) .  As  these  leaves  develop,  they  be- 
-  come  brownish  to  orange  and  finally  die.  The  young  plants  may 
continue  to  grow,  or  if  severely  diseased,  will  die,  resulting  in  a 
seedling  blight  and  poor  stands.  Roots  of  diseased  seedlings  are 
often  discolored  and  rotten  (Figure  2) .  Infected  plants  usually  lack 
vigor  and  grow  poorly. 

When  the  seed  are  germinated  in  a  petri  dish,  the  seedlings  of 
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Fig.  1. — Symptoms  of  Helminthosporium  blight  of  oats.  A.  Two  leaves  on  left 
show  striping  in  comparison  with  healthy  leaf  on  right.  B.  Blackening 
of  nodes  of  mature  plants  infected  with  the  disease. 

a  susceptible  variety  deteriorate  very  rapidly.  The  susceptibility 
of  a  variety  can  usually  be  determined  quickly  by  germinating  the 
seed  in  this  way  (Figure  3). 

When  stooling  begins,  the  diseased  plants  may  be  found  singly 
or  in  small  groups.  As  they  reach  the  heading  stage,  there  is  a 
rotting  of  the  crown  and  roots,  accompanied  by  a  browning  of  the 
lower  internodes  and  a  blackening  of  the  nodes  (Figure  IB).  In- 
fected plants  are  easily  pulled  up  because  of  the  poor  root  devel- 
opment. Considerable  lodging  may  occur  on  account  of  bending  or 
breaking  of  the  stems.  The  blackening  of  the  nodes  is  the  most  im- 
portant symptom  to  use  in  the  field  of  diagnosis  of  Helminthos- 
porium blight.  Later,  at  maturity,  the  grains  also  become  black 
(Figure  4A). 

It  was  noticed  that  at  maturity,  leaf  spots  often  occurred  which 
were  distinct  from  the  yellowish-orange  striping  of  the  leaves  on 
seedlings.  These  were  oval  to  elongate,  and  gray  to  brown.  Typical 
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f.  2.— Root  rot  and  dwarfing  of  oat  seedlings  infected  with  Helminthosporium 
victoriae  (left)  in  comparison  with  healthy  plants  (right). 


Fig.  4._a.  On  right,  oat  seed  of  a  susceptible  variety  blackened  by  Helminthos- 
porium  victoriae.  Healthy  seed  of  resistant  variety  on  left.  B.  Spores 
of  Helminthosporium  victoriae  (enlarged  about  400  times). 

spots  varied  in  size  up  to  1/3  inch  in  length.  The  margins  of  the 
spots  were  usually  distinct  but  were  sometimes  rather  indefinite. 
The  spots  were  larger  on  varieties  with  broad  leaves,  and  when 
numerous  often  killed  large  areas  of  the  leaves.  Minute  black 
bodies,  the  fruiting  structures  of  the  fungus,  could  be  seen  at  times 
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in  the  center  of  the  large  spots.  The  leaves  often  bent  or  broke  at 
the  point  of  leaf  spot  infection  when  the  spots  were  large  and 
located  on  the  lower  half  of  the  leaf. 

Cause  of  Helminthosporium  Blight 

The  disease  is  caused  by  the  fungus  Helminthosporium  victo- 
riae,  which  was  first  described  by  Meehan  and  Murphy  in  Iowa. 
The  fungus  is  seed-borne,  occurring  on  the  glumes  of  the  oat  seed. 
It  apparently  can  live  over  from  one  year  to  the  next  in  the  soil, 
since  once  a  field  is  infested,  the  disease  appears  when  the  field  is 
planted  with  disease  free  seed. 

The  blackened  nodes  characteristic  of  the  disease  are  due  to  the 
presence  of  the  spores  and  conidiophores  of  the  fungus.  The  spread 
of  the  disease  in  the  field  from  diseased  to  healthy  plants  and  from 
one  field  to  a  neighboring  one  is  by  means  of  these  spores  (Figure 
4B),  which  are  carried  by  the  wind. 


Fig.  5. — Reaction  of  oat  varieties  to  Helminthosporium  blight.  Upper  picture 
(left  to  right) :  Traveler,  Victorgrain,  Fulghum,  Clinton,  and  Camellia. 
Lower  picture  (left  to  right) :  Traveler,  Victorgrain,  Fulgrain,  Camellia, 
and  Nortex. 
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Varietal  Reaction 


The  oat  varieties  available  at  the  present  time  for  planting  in 
Louisiana  belong  to  three  groups:  Victoria  hybrids,  Bond  hybrids, 
and  Red  Rustproof  selections.  The  Victoria  hybrids  have  been  of 
particular  value,  since  they  have  been  very  resistant  to  crown  rust 
and  stem  rust,  two  diseases  of  considerable  importance  in  Louisiana. 
They  have  as  one  of  the  original  parents,  the  variety  Victoria,  and 
the  resistance  to  the  two  rusts  comes  from  this  parent.  The  Bond 
hybrids  are  selections  from  crosses  in  which  the  variety  Bond  was 
used  as  one  parent.  Some  of  these  varieties,  of  which  Camellia  is 
an  example,  are  resistant  to  most  races  of  crown  rust  but  are  sus- 
ceptible to  stem  rust.  The  Red  Rustproof  selections  are  not  as  re- 
sistant to  crown  rust  as  the  varieties  belonging  to  the  other  two 
groups. 

In  order  to  have  definite  information  on  the  resistance  of  the 
varieties  likely  to  be  grown  in  Louisiana  to  Helminthosporium 
blight,  a  number  of  greenhouse  tests  and  one  field  test  were  made 
in  the  crop  season  of  1947-48. 

In  the  greenhouse  tests,  the  procedure  used  was  the  following. 
Pure  cultures  of  the  fungus  from  Iowa,  New  York  and  Louisiana 
were  grown  on  sterilized  oats  until  there  was  good  growth  and 
many  spores.  A  suspension  of  spores  and  mycelium  in  water  was 
made  with  a  Waring  blendor,  and  this  was  diluted  1  part  to  9  of 
water.  This  was  sprinkled  over  the  seed  and  soil  at  planting  and 
again  as  the  seedlings  emerged.  The  plants  were  grown  in  six-inch 
pots  filled  with  Lintonia  soil  to  which  a  small  amount  of  fertilizer 
had  been  added.  In  the  tests,  5  pots  with  25  seeds  to  each  pot  were 
used  for  each  variety.  Two  disease  readings  were  made  at  10-day 
intervals  after  the  disease  symptoms  appeared.  The  temperature  of 
the  greenhouse  was  kept  at  approximately  72 °F.  The  reaction  of 
some  of  the  varieties  tested  is  shown  in  Figure  5. 

The  results  of  two  greenhouse  tests  are  given  in  Table  1.  This 
table  includes  23  varieties,  one  unnamed  selection,  and  three  seed 
lots  of  one  variety,  Victorgrain.  The  percentage  of  plants  infected 
ranged  from  0  to  nearly  90,  depending  on  the  variety. 

All  of  the  eleven  Victoria  hybrids  shown  in  the  table  were  very 
susceptible.  These  included  DeSoto,  Fulgrain,  Fultex,  Lega,  Letoria, 
Quincy  Red,  Ranger,  Stanton,  Traveler,  Vicland  and  Victorgrain. 
The  three  Bond  hybrid  varieties  and  one  unnamed  selection,  Ben- 
ton, Camellia,  Clinton  and  Louisiana  42-48,  were  all  resistant.  Eight 
of  the  nine  Red  Rustproof  varieties  were  very  resistant.  These  were 
Alber,  Appier,  Ferguson  922,  Fulghum,  Hasting's  100  Bu.,  Louisiana 
Red  Rustproof,  Lee,  New  Nortex  and  Nortex  107.  Fulghum  was 
intermediate.  This  erratic  reaction  of  Fulghum  also  has  been  found 
in  other  areas. 
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TABLE  1.    Reaction  of  Oat  Varieties  to  Helminthosporium  Victoriae  in 
Greenhouse  Tests  in  1947-48 


Per  Cent  Infected  Plants 

Variety 

Test  1 

Test  2 

Average 

Victoria  Hybrids 


DeSoto  

Fulgrain  

Fultex  

Lega  

Letoria  

Quincy  Red  

Ranger  

Stanton  

Traveler  

Vicland  

Victorgrain  (Lot  1) 
Victorgrain  (Lot  2) 
Victorgrain  (Lot  3) 


57.4 

44.2 

50.8 

43.2 

23.3 

33.3 

56.2 

59.3 

57.8 

48.7 

88.6 

68.7 

39.4 

55.4 

47.4 

48.0 

38.7 

43.4 

17.6 

50.4 

34.0 

45.7 

38.2 

42.0 

65.5 

54.5 

60.0 

45.2 

57.3 

51.3 

49.6 

78.7 

64.2 

69.2 

65.0 

67.1 

56.8 

79.2 

68.0 

Bond  Hybrids 


Benton  

0.9 
0.0 
0.0 
5.6 

8 

5 

4.7 

Camellia  

5 

9 

3.0 

Clinton  

4 

6 

2.3 
13.2 

La.  42-48*.  

20 

7 

Red  Rustproof  Varieties 


Alher  

Appier  

Ferguson  922  

Fulghum  

Hasting's  100  Bu. . 
La.  Red  Rustproof 

Lee  

New  Nortex ...... 

Nortex  107  


0.0 

4.7 

2.4 

0.8 

0.9 

0.9 

0.8 

0.0 

0.4 

32.8 

27.9 

30.4 

0.0 

1.8 

0.9 

3.2 

0.0 

1.6 

7.1 

4.5 

5.8 

0.0 

3.3 

1.7 

0.0 

0.0 

0.0 

*A  promising  selection  similar  to  Camellia  which  has  not  yet  been  released, 


In  addition  to  the  named  varieties  of  oats  given  in  Table  1,  a 
number  of  selections  were  also  tested  in  the  greenhouse.  These 
were  provided  by  the  Coker's  Pedigreed  Seed  Company  and  the 
Crops  and  Soils  Department  of  the  Louisiana  Agricultural  Experi- 
ment Station.  Data  for  a  few  of  these  unnamed  selections  are  given 
in  Table  2  to  illustrate  the  necessity  of  testing  promising  selections 
before  they  are  released  as  named  varieties  or  before  they  are  used 
in  extensive  yield  tests. 
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TABLE  2.    Results  of  Inoculation  Tests  with  Unnamed  Selections  of  Oats  for 
Resistance  to  Helminthosporium  Blight 


Selection  Number 

Source 

Per  Cent  Infection 

Test  1 

Test  2 

Average 

Coker  47-77   

Coker's  Seed  Co  

0.0 

0.0 

0.0 

Coker  47-78  

0.0 

0.0 

0.0 

Coker  47-51   

67.0 

68.3 

67.7 

Coker  47-52  

43.1 

75.0 

59.1 

11-49  

Crops  and  Soils,  L.  S.  U  

Crops  and  Soils,  L.  S.  U  

Crops  and  Soils,  L.  S.  U  

Crops  and  Soils,  L.  S.  U  

0.0 

0.0 

0.0 

11-50  

0.0 

0.0 

0.0 

11-16  

75.6 

75.4 

75.5 

11-20  

73.4 

79.2 

76.3 

One  field  test  was  made  in  the  fall  of  1947.  Seeds  of  the  twelve 
varieties  used  were  sprayed  with  a  spore  suspension  of  Helminthos- 
porium victoriae  and  dried.  They  were  planted  on  November  6, 
and  disease  readings  were  made  December  16. 

The  tests,  Table  3,  while  showing  less  diseased  plants  than  the 
greenhouse  tests,  gave  essentially  the  same  results.  The  four  Vic- 
toria hybrids,  Letoria,  Quincy  Red,  Traveler  and  Victorgrain,  were 
susceptible;  the  three  Bond  hybrids,  Camellia,  Clinton  and  Louisi- 
ana 42-48,  and  of  the  five  Red  Rustproof  varieties,  Alber,  Ferguson 
922,  Fulghum,  and  Nortex  107  were  resistant.  Appier  was  inter- 
mediate in  this  test,  but  symptoms  were  much  less  severe. 

TABLE  3.    Reaction  of  12  Oat  Varieties  to  Helminthosporium  victoriae  in 

Field  Test  in  1947-48 


Victoria  Hybrids 


Variety 


Letoria 
Quincy  Red 
Traveler .  .  . 
Victorgrain 


%  Infected 
Plants 


27.7 
32.7 
26.0 
35.5 


Bond  Hybrids 


Variety 


Camellia . 
Clinton.  . 
La.  42-48 


%  Infected 
Plants 


9.2 
3.2 
4.0 


Red  Rustproof 


Variety 


Alber  

Appier  

Ferguson  922 
Fulghum 
Nortex  107 .  . 


Occurrence  of  Helminthosporium  Blight  in  Louisiana  in  1948 

A  survey  was  made  to  determine  the  damage  caused  by  Helmin- 
thosporium victoriae  in  Louisiana  in  the  1947-48  oat  crop.  The  oat- 
growing  sections  of  Louisiana,  including  Northeastern,  Northwest- 
ern, Central,  and  Southern,  were  visited  in  the  survey. 
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Most  of  the  oats  planted  in  these  sections  were  either  Bond  or 
Red  Rustproof  varieties.  In  former  years  before  the  Helminthos- 
porium blight  became  a  factor,  the  plantings  of  the  Victoria  hybrids, 
Fulgrain,  Fultex,  Victorgrain,  Traveler,  and  other  early  maturing 
varieties  had  been  unusually  large.  Camellia  oats  were  planted 
almost  exclusively  in  the  Baton  Rouge  area. 

Results  shown  in  Table  4  indicate  the  amount  of  the  disease 
and  its  severity  on  the  Victoria  hybrids.  It  was  impossible  to  be 
certain  as  to  the  identity  of  varieties  in  some  fields  grown  for  feed 
and  pasture.  The  seed  used  was  evidently  not  pure  and  mixtures 
were  present  in  many  fields. 

TABLE  4.    Survey  to  Determine  the  Occurrence  of  Helminthosporium  Blight 
in  Louisiana  in  1948,  Based  on  Leaf  and  Culm  Symptoms 


Variety 

Maturity 

Acreage 

Leaves 

Culms 

Location 

Victoria  Hybrid*  

Late  Dough 

30 



5t 



5t 

Tensas 

Victoria  Hybrid  

Late  Dough 

30 

5 

1 

Madison 

Victoria  Hybrid  

Late  Dough 

12 

5 

3 

Madison 

Mixed  Victoria  Hybrid  

Late  Dough 

25 

5 

1 

Franklin 

Mixed  Victoria  Hybrid  

Late  Dough 

35 

5 

0 

Franklin 

Victorgrain   

Late  Dough 

25 

5 

1 

Franklin 

Victorgrain  

Dough 

40 

5 

2 

Catahoula 

Late  Dough 

40 

5 

1 

Franklin 

Victorgrain  

Late  Dough 

27 

5 

2 

Catahoula 

Late  Dough 

60 

5 

5 

Caddo 

Late  Dough 

20 

5 

2 

Caddo 

Victorgrain  

Late  Dough 

50 

Complete 

Loss 

Caddo 

Late  Dough 

100 

5 

3 

Bossier 

Late  Dougn 

45 

5 

2 

Bossier 

Late  Dough 

100 

3 

0 

Caddo 

Late  Dough 

60 

5 

1 

Caddo 

Late  Dough 

40 

5 

9 

Ouacnita 

Victoria  Hybrid  

Late  Dougn 

100 

5 

1 

Ouachita 

Late  Dougn 

55 

5 

1 

Ouachita 

Late  Dough 

30 

5 

1 

Morehouse 

Late  Dough 

80 

5 

2 

Ouachita 

Dough 

25 

4 

0 

Ouachita 

Victoria  Hybrid  

Late  Dough 

18 

5 

2 

Ouachita 

Camellia  

Various 

3000 

0 

0 

Baton  Rouge 

Milk 

600 

0 

0 

Ouachita 

^Victoria  hybrid:  Name  of  variety  not  known. 

fKey  to  symbols  indicating  severity  of  disease  on  leaves  and  culms-  1-Trace;  2-Disease  easily  found; 
3-Prevalent;  4-Prevalent  and  culms  breaking  at  nodes;  5-Disease  severe. 

There  was  very  little  difference  in  the  degree  of  infection  on 
the  leaves,  although  there  was  some  difference  in  degree  of  infec- 
tion on  the  culms.  Some  fields  of  Victoria  hybrids  were  so  severely 
damaged  they  were  not  harvested. 

As  indicated  in  Table  4,  Helminthosporium  blight  was  not  found 
on  any  of  the  Red  Rustproof  or  Bond  varieties  in  the  field  except 
Fulghum.  On  Fulghum  the  disease  was  found  on  the  leaves  and  not 
on  the  culms. 
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Seed  Treatment 


As  seed  treatment  with  New  Improved  Ceresan  has  been  recom- 
mended in  other  areas  for  varieties  susceptible  to  Helminthosporium 
blight,  tests  were  made  to  determine  if  such  treatment  would  have 
value  under  Louisiana  conditions.  Two  fungicides,  New  Improved 
Ceresan  and  Dow  9B,  were  used  in  tests  at  Baton  Rouge  and  at  the 
Northeast  Louisiana  Agricultural  Experiment  Station,  St.  Joseph. 
Victorgrain  and  Camellia  were  the  varieties  used.  The  seed  were 
treated  one  week  before  planting  for  the  test  at  Baton  Rouge  and 
five  weeks  before  planting  for  the  one  at  St.  Joseph.  The  chemicals 
were  shaken  with  the  seed  and  the  excess  screened  off.  More  of  the 
chemicals  than  is  generally  recommended  were  used.  Five  replica- 
tions, each  consisting  of  20  feet  of  row  with  the  same  number  of 
seed,  were  used  for  each  variety  at  each  place. 

The  results,  given  in  Table  5,  show  that  New  Improved  Ceresan 
was  very  toxic.  Dow  9B  gave  no  increases  in  stand.  No  differences 
in  the  amount  of  Helminthosporium  blight  were  noted. 

TABLE  5.    Results  of  Seed  Treatment  Tests  with  Two  Oat  Varieties  at 
Baton  Rouge  and  St.  Joseph,  Louisiana,  in  the  Fall  of  1947 


Baton  Rouge 

St.  Joseph 

No 

New- 

No 

New 

Variety 

Treat- 

Improved 

Dow 

Treat- 

Improved 

Dow 

ment 

Ceresan 

9B 

ment 

Ceresan 

9B 

Per  Cent  Emergence 

Victorgrain  

73.8 

11.1 

80.8 

75.0 

0.1 

69.1 

87.5 

42.3 

95.0 

88.5 

25.7 

89.7 

Another  test  was  made  at  Baton  Rouge  with  six  chemicals.  Only 
the  variety  Victorgrain  was  used.  The  percentage  emergence  is 
given  in  Table  6.  Both  the  New  Improved  Ceresan  and  Ceresan  M 
were  toxic.  None  of  the  chemicals  increased  stands  or  reduced  Hel- 
minthosporium blight. 

One  other  test  was  made  in  the  greenhouse  in  soil  infested  with 
Helminthosporium  victoriae  and  in  clean  soil.  New  Improved  Cere- 
san at  %  oz.,  1  oz.,  and  IV2  oz.  to  the  bushel  was  used  with  naturally 
infected  seed  of  the  oat  variety  Victorgrain.  The  results  (Table  7) 
indicate  seed  treatment  was  of  little  value  in  increasing  stands  or 
reducing  the  number  of  infected  seedlings. 

During  the  season,  several  fields  were  examined  which  had  been 
planted  with  seed  treated  with  New  Improved  Ceresan.  There  was 
as  much  disease  present  as  in  fields  planted  with  untreated  seed. 

The  results  of  the  tests  did  indicate  that  an  excessive  amount  of 
Ceresan  should  not  be  used,  not  over  %  to  1  oz.  to  the  bushel. 
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TABLE  6.    Results  of  Seed  Treatment  Tests  with  Six  Fungicides 
on  Victorgrain  Oats 


Treatment 

Average  Number 
Plants  Emerged* 

Percentage 
Emergence 

21 
2 
127 
132 
145 
156 
150 

10.5 
1.0 
63.5 
66.0 
72.5 
78.0 
75.0 

Phygon  

Spergon   

Dow  9B  

Untreated  

^Average  of  five  replications,  200  seed  per  replication.  Planted  November  25,  1947.  Stand  counts 
made  December  16,  1947. 

TABLE  7.    Effect  of  Different  Rates  of  New  Improved  Ceresan  on  Naturally 
Infected  Victorgrain  Oats  in  Greenhouse  Test 


Rate  Per  Bushel 

Infested  Soil 

Non-Infested  Soil 

Percentage 
Emergence 

Percentage 
Infection 

Percentage 
Emergence 

Percentage 
Infection 

Y%  Ounce  +  Talc  

97.6 

75.2 

97.6 

44.3 

XA  Ounce  

94.5 

59.3 

87.2 

20.1 

1  Ounce  

91.2 

67.5 

87.2 

31.1 

1  y2  Ounces  

71.2 

73.0 

79.2 

11.1 

Untreated  »  

84.8 

82.1 

87.2 

16.6 

Discussion 

The  results  of  the  tests  to  determine  susceptibility  of  the  varie- 
ties of  oats  to  Helminthosporium  victoriae  indicate  that  none  of 
the  Victoria  hybrids  which  have  been  released  are  safe  for  planting 
in  Louisiana.  This  means  that  the  varieties  to  be  grown  in  Louisi- 
ana, for  the  present  at  least,  will  of  necessity  be  those  from  Bond 
crosses  and  Red  Rustproof  types.  While  the  shift  from  the  Victoria 
hybrids  to  these  other  varieties  will  eliminate  losses  due  to  Hel- 
minthosporium blight,  it  is  an  unfortunate  change,  since  losses  from 
crown  rust  and  stem  rust  may  occur,  particularly  in  years  which 
are  favorable  for  the  development  of  rust  epidemics. 

It  is  hoped  that  new  varieties  will  eventually  be  produced  that 
will  have  the  rust  resistance  that  made  the  Victoria  hybrids  so 
valuable,  as  well  as  the  resistance  to  the  Helminthosporium  blight. 

Summary 

The  Helminthosporium  blight  of  oats  caused  by  Helminthos- 
porium victoriae  is  described  in  this  bulletin. 
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The  resistance  and  susceptibility  of  24  oat  varieties  has  been 
determined. 

Varieties  selected  from  crosses  in  which  Victoria  was  one  parent 
were  susceptible  to  the  disease.  Varieties  selected  from  crosses  in 
which  Bond  and  not  Victoria  was  one  parent  or  from  the  Red  Rust- 
proof group  were  resistant.  On  account  of  the  severe  loss  caused 
by  the  Helminthosporium  blight,  it  apparently  will  not  be  possible 
to  grow  susceptible  Victoria  hybrids  in  Louisiana. 

Seed  treatment  tests  showed  little  or  no  promise  in  controlling 
the  disease  with  susceptible  varieties. 

Re  commendations 

1.  The  Victoria  hybrids,  such  as  Victorgrain,  Traveler,  Fulgrain 
and  Letoria,  are  so  susceptible  to  Helminthosporium  blight  that 
they  should  not  be  planted  in  Louisiana.  Seed  treatments  have  not 
prevented  losses  and  at  present  are  not  being  recommended. 

2.  The  Camellia  variety  is  resistant  and  is  recommended  for 
further  planting  in  certain  sections  of  the  state,  particularly  in  the 
Southern  and  Central  sections. 

3.  In  the  Northern  part  of  the  state,  growers  should  at  present 
select  their  varieties  for  planting  from  among  the  Red  Rustproof 
group,  such  as  New  Nortex,  Nortex  107,  and  Hasting's  100  Bushel. 

4.  New  varieties  that  come  out  in  the  future  should  be  tested 
by  the  Louisiana  Agricultural  Experiment  Station  for  resistance  to 
Helminthosporium  blight  and  should  not  be  planted  on  a  large 
scale  by  growers  before  being  recommended  by  the  station. 
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Relationship  of  Climate  and  Gin  Machinery  to  Rough 
Gin  Preparation  of  Cotton  in  Louisiana 

By  James  F.  Hudson 

Introduction 

During  recent  years  the  percentage  of  rough  preparation  in 
Louisiana  has  increased.  Financial  loss  on  the  1944-45  crop  due  to 
rough  preparation  is  estimated  to  have  averaged  approximately 
$1.75  per  bale,  or  around  one  million  dollars.  Rough  cotton  is  un- 
desirable in  the  manufacture  of  many  cotton  products,  and  the 
increase  in  rough  preparation  has  resulted  in  the  loss  of  outlets 
for  Louisiana  cotton.  Any  reduction  in  the  amount  of  rough  prepa- 
ration would  increase  the  spinning  utility  of  the  lint  and  add  con- 
siderably to  its  value.  The  purposes  of  this  study  are  to  determine 
the  extent  of  rough  preparation,  its  seasonal  and  annual  distribu- 
tion m  relation  to  rainfall  and  other  weather  conditions,  and  its 
relationship  to  gin  equipment  and  the  operation  of  gins  in  Louisiana. 

The  grade  of  cotton  lint  is  determined  by  its  preparation,  color, 
and  foreign  matter,  all  of  which  contribute  to  its  spinning  utility. 
Preparation  denotes  the  degree  of  smoothness  of  the  ginned  lint, 
its  relative  nappiness  or  neppiness.  If  ginned  properly,  cotton  has  a 
smooth,  even  appearance;  whereas,  rough  cotton  is  characterized 
principally  by  the  presence  of  rather  large,  more  or  less  tightly- 
matted  masses  of  fiber  in  the  sample.  Rough  preparation  may  lower 
the  grade  of  cotton  one  or  more  grades,  depending  upon  the  extent 
of  roughness.  Cotton  reduced  more  than  two  grades  is  considered 
"Gin  Cut."  There  is  a  direct  relationship  between  the  moisture 
content  of  seed  cotton  when  ginned  and  the  preparation  or  degree 
of  smoothness  of  the  ginned  lint.  The  equipment  used  in  the  gin, 
its  condition  and  operation  are  related  directly  to  the  extent  of 
rough  preparation. 

Tentative  standards  for  preparation  of  cotton  with  a  staple  length 
of  one  and  one-eighth  inches  and  longer  have  been  established  for 
Strict  Middling,  Middling  and  Strict  Low  Middling  grades.  For  the 
shorter  lengths  the  factor  of  preparation  is  shown  in  the  boxes  for 
each  White  grade  and  the  classers  give  their  concept  of  the  degree 
of  roughness.  A  sample  of  cotton  matching  the  Middling  standard 
in  color  and  foreign  matter  and  having  rougher  than  normal  prepa- 
ration for  that  grade  is  considered  rough  and  reduced  in  grade. 

Source  and  Nature  of  Data 

Data  relating  to  the  grade,  staple  length  and  preparation  of 
cotton  were  obtained  from  the  officer  in  charge  of  the  Govern- 
ment Cotton  Classing  Offices  located  in  Alexandria  and  in  New 
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Orleans,  Louisiana.  The  samples  of  cotton  used  were  those  gathered 
by  the  Cotton  Branch  from  ginners  for  use  in  the  Cotton  Quality 
Reports.  The  climatological  data  for  Louisiana  were  obtained  from 
monthly  publications  of  the  United  States  Department  of  Com- 
merce, Weather  Bureau.  Gin  equipment  data  were  obtained  in  co- 
operation with  the  United  States  Department  of  Agriculture  Cot- 
ton Ginning  Laboratory  located  in  Stoneville,  Mississippi. 

A  total  of  53,406  cotton  samples  in  1942;  53,385  in  1943;  60,034 
in  1944;  and  23,218  in  1946  were  tabulated  for  analysis.  The  samples 
used  represented  cotton  ginned  at  46  gins  in  1942,  46  gins  in  1943, 
65  in  1944  and  39  in  1946.  Gins  submitting  samples  and  equipment 
data  had  been  selected  by  the  Cotton  Branch  as  being  representa- 
tive of  those  located  in  each  area  of  the  state. 

The  climatological  data  were  obtained  for  the  five-month  period 
of  August  through  December,  which  is  comprehensive,  since  99 
per  cent  of  the  cotton  in  the  state  is  normally  ginned  during  this 
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period.  Climatological  data  were  obtained  from  the  weather  sta- 
tions located  in  the  same  vicinities  as  the  gins  used  in  the  study. 

The  state  is  divided  into  four  Cotton  Grade  and  Staple  Report- 
ing Districts  as  set  up  by  the  Cotton  Branch  for  use  in  its  Quality 
Statistics  Program.  These  districts  broadly  represent  the  four  cot- 
ton-producing areas  of  the  state:  District  I,  the  Red  River  Delta 
Cotton  Area;  District  U,  the  North  Louisiana  Upland  Cotton  Area; 
District  III,  the  Mississippi  River  Delta  Cotton  Area;  and  District 
IV,  the  South  Louisiana  Cotton  Area  (Figure  1) . 

Extent  of  Rough  Preparation 

In  each  of  the  seasons  considered,  with  the  exception  of  1933 
and  1945,  Louisiana  had  a  higher  percentage  of  the  cotton  crop 
reduced  in  grade  than  any  other  state  in  the  South  Central  Area 
(Table  1). 

During  the  period  from  1933  through  1939  the  percentage  of 
rough  preparation  in  the  area  states  was  relatively  small;  however, 
since  1939  the  percentage  of  rough  preparation  has  increased 
materially. 

The  average  percentage  of  upland  cotton  reduced  in  grade  be- 
cause of  rough  preparation  in  14  major  cotton-producing  states  is 
shown  in  Figure  2.  Florida  ranked  highest  with  26.8  per  cent; 
Virginia  second,  with  21.8  per  cent,  and  Louisiana  third,  with  19.9 


TABLE  1.   The  Percentage  of  Rough  Preparation,  by  States,  South  Central 

Area,  1933-46 


Percentage  of  rough  preparation 

Year 

Louisiana 

Arkansas 

Mississippi 

Missouri 

Tennessee 

% 

% 

% 

% 

% 

1933  

10.7 

8.7 

10.9 

10.7 

6.2 

1934  

8.3 

2.0 

3.2 

3.0 

1.3 

1935  

12.9 

5.2 

5.9 

10.3 

5.7 

1936  

3.7 

1.1 

1.1 

1.3 

0.9 

1937  :  

5.6 

3.4 

3.9 

2.6 

4.6 

1938  

5.0 

1.3 

2.8 

2.2 

3.2 

1939  

7.0 

1.5 

2.9 

1.9 

4.1 

1940  

21.8 

6.0 

8.6 

4.1 

11.0 

1941  

30.4 

6.3 

11.5 

2.5 

5.5 

1942  

22.5 

3.3 

7.9 

2.6 

3.1 

1943  

8.9 

2.3 

4.6 

0.3 

7.6 

1944  

23.4 

6.6 

9.8 

1.1 

7.3 

1945  

8.7 

8.7 

7.3 

4.6 

13.7 

1946*  

12.4 

11.2 

9.1 

12.3 

9.9 

♦Preliminary. 

Source:  Compiled  from  "Cotton  Quality  Reports,"  U.S.D.A.,  Cotton  Branch. 
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per  cent.  The  coastal  cotton-producing  states  have  a  relatively 
higher  percentage  of  cotton  reduced  in  grade  than  do  the  interior 
cotton  states. 

The  largest  percentage  of  cotton  in  the  state  reduced  one  or 
more  grades  because  of  rough  preparation  appears  in  the  South 
Louisiana  Cotton  Area,  District  IV.  The  second  largest  percentage 
of  grade  reduction  occurs  in  the  North  Louisiana  Upland  Cotton 
Area,  District  II.  The  Red  River  Delta  Cotton  Area  and  the  Mis- 
sissippi River  Delta  Cotton  Area,  Districts  I  and  III,  respectively, 
have  the  smallest  proportion  of  cotton  reduced  in  grade.  There  is 
very  little  difference  in  the  amount  of  rough  preparation  in  Dis- 
tricts I  and  III.  Although  District  II  has  the  second  largest  per- 
centage of  cotton  reduced  one  grade,  it  has  the  smallest  percentage 
reduced  two  or  more  grades  (Table  2) . 

A  smaller  percentage  of  short  staple  cotton  is  reduced  in  grade 
because  of  rough  preparation  as  compared  with  cotton  having  a 
staple  length  of  one  and  one-eighth  inches  and  longer.  District  III 
has  the  smallest  percentage  of  cotton  with  staple  lengths  of  one 
and  one-eighth  inches  and  longer  reduced  in  grade.  For  the  state 
as  a  whole,  one  and  one-eighth  inches  and  longer  staple  cotton 
represents  only  about  3  per  cent  of  the  total  crop.  Districts  I,  II 
and  IV  have  less  than  1  per  cent  and  District  III  has  8  per  cent 
one  and  one-eighth  inches  and  longer  staple  cotton.  The  large  per- 
centage of  one  and  one-eighth  inches  and  longer  cotton  reduced  in 
grade  in  Districts  I,  II,  and  IV  has  very  little  effect  on  the  percent- 
age of  the  total  crop  reduced  in  grade  (Table  3). 

Weather  in  Relation  to  Rough  Preparation 

Cotton  harvested  early  in  the  season  or  under  adverse  weather 
conditions,  unless  unusual  care  has  been  taken  in  picking  and 
handling,  contains  a  greater  amount  of  immature  cotton  and  has 
a  higher  moisture  content  than  cotton  harvested  under  favorable 
conditions.  Weather  conditions  preceding  and  during  the  early  part 
of  the  cotton  season  are  reflected  in  the  percentage  of  rough  prepa- 
ration of  cotton  ginned  during  the  season.  This  is  emphasized  by  a 
study  of  weather  conditions  since  1933  along  with  the  amount  of 
rough  preparation  during  these  years. 

During  1933  excessive  rainfall  in  July  and  the  early  part  of 
August  caused  some  damage  to  the  cotton  crop,  but  in  general, 
conditions  were  favorable.  During  1934  and  1935,  conditions  were 
favorable  throughout  the  state  with  the  exception  of  South  Louisi- 
ana, where  cotton  was  damaged  somewhat  by  excessive  rains  dur- 
ing the  early  part  of  the  season.  From  1936  through  1939  weather 
conditions  were  very  favorable  during  the  harvesting  season 
throughout  the  state.  The  percentage  of  rough  preparation  was 
somewhat  higher  during  the  period  from  1933  to  1935  than  it  was 
from  1936  to  1939. 
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Since  1939,  with  the  exception  of  1943  and  1945,  Louisiana  has 
experienced  a  series  of  very  unfavorable  crop  years.  Excessive  rain- 
fall during  July,  August,  and  September  caused  considerable  dam- 
age to  the  cotton  crop.  Rainfall  prevented  the  control  of  boll  weevils 
and  other  insects,  cotton  growth  was  rank  and  sappy,  fruiting  slow 
and  poor,  and  a  considerable  acreage  of  cotton  had  to  be  abandoned 
in  the  fields.  During  those  years  in  which  cotton  was  harvested 
under  adverse  conditions  the  percentage  of  rough  preparation  in- 
creased materially.  The  percentage  of  rough  preparation  during 
1943  and  1945  was  low  owing  to  favorable  weather  conditions. 

The  largest  percentage  of  monthly  ginnings  reduced  one  or  more 
grades  because  of  rough  preparation  and  the  greatest  amount  of 
rainfall  in  Louisiana  occur  during  the  months  of  August  and  Sep- 
tember. In  addition,  a  relatively  large  proportion  of  the  cotton 
ginned  during  August  and  September  is  picked  in  a  green,  imma- 
ture condition. 

The  proportion  of  monthly  ginnings  reduced  one  or  more  grades 
because  of  rough  preparation  is  relatively  small  during  the  months 
of  October  and  November.  During  this  period  there  is  less  rainfall 
and  a  smaller  portion  of  the  crop  is  in  a  green,  immature  condition. 
Although  the  amount  of  rainfall  increases  considerably  in  Decem- 
ber, the  percentage  of  cotton  reduced  in  grade  does  not  show  a 
comparable  increase.  By  December  the  cotton  harvest  is  near 
completion  and  the  period  of  time  between  picking  and  ginning  is 
usually  longer,  allowing  more  time  for  the  cotton  to  dry  out.  As 
the  season  progresses,  the  grade  of  the  cotton  ginned  tends  to  be 
somewhat  lower  and  the  cotton  carries  a  greater  amount  of  rough 
preparation  without  being  reduced  in  grade. 

Those  months  in  which  the  largest  proportion  of  cotton  is  re- 
duced in  grade  also  have  the  greatest  number  of  rainy  days  (Table 
4) .  The  number  of  rainy  days  tends  to  increase  the  effect  of  rain- 
fall on  the  preparation  of  the  cotton  ginned.  A  specified  amount  of 
rainfall  over  a  number  of  days  has  a  greater  effect  on  the  rough 
preparation  of  cotton  than  does  an  equal  amount  over  a  shorter 
period.  Extended  periods  of  rainfall  leave  less  opportunity  for  the 
seed  cotton  to  dry  out  in  the  field  before  being  picked  and  delivered 
to  the  gin. 

A  given  amount  of  rainfall  does  not  have  the  same  effect  each 
year.  However,  a  given  amount  of  rainfall  in  August  and  Septem- 
ber, although  it  may  not  have  the  same  effect  each  year,  will  have 
more  nearly  the  same  effect  than  a  like  amount  late  in  the  season. 
Later  in  the  season  the  cotton  will  dry  out  more  quickly  and  less 
damage  will  occur  from  a  given  amount  of  rainfall  because  the 
foliage  is  not  as  heavy,  the  water  content  of  the  seed  and  plant  is 
lower,  and  much  of  the  cotton  has  been  open  for  a  longer  period 
of  time.  The  above  is  also  true  for  a  given  number  of  rainy  days. 

Because  of  the  high  moisture  content  of  green  or  immature 
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cotton,  its  effect  upon  the  smoothness  of  gin  preparation  is  similar 
to  that  of  rainfall.  Data  were  not  available  to  distinguish  between 
the  amount  of  rough  preparation  resulting  from  the  ginning  of 
green  or  immature  cotton  and  that  resulting  from  ginning  cotton 
of  high  moisture  content  due  to  rainfall. 

The  three-year  average  percentage  of  upland  cotton  reduced 
one  or  more  grades  because  of  rough  preparation,  by  districts  in 
Louisiana,  is  shown  in  Table  5.  There  was  a  considerably  greater 
percentage  of  rough  preparation  in  District  IV  than  in  any  of  the 
other  three  districts  during  this  period.  The  average  rainfall  and 
number  of  rainy  days  were  also  considerably  higher  in  District  IV 
than  in  the  other  districts.  District  II  had  the  second  highest  per- 
centage of  rough  preparation,  average  rainfall  and  number  of  rainy 
days.  District  III  had  a  higher  percentage  of  rough  preparation 
than  did  District  I,  slightly  less  rainfall,  and  a  greater  number  of 
rainy  days. 

TABLE  5.    Proportional  Reduction  in  Grade,  Amount  of  Rainfall  and  Number 
of  Rainy  Days  During  the  Cotton  Harvesting  Season,1  by 
Districts,  Louisiana,  3- Year  Average,  1942-1944 


District 


-  I 
Red  River 
Delta 

II 

North  Loui- 
siana Upland 

III 

Mississippi 
River  Delta 

IV 
South 
Louisiana 

Proportional  reduction  in  grade — per  cent  

10.7 

17.8 

12.4 

32.5 

Average  total  rainfall— inches  

17.82 

18.60 

17.67 

26.03 

Average  total  number  of  rainy  days  

32.9 

35.4 

33.4 

37.7 

*August  through  December. 


District  IV  had  the  highest  percentage  of  cotton  ginned  reduced 
one  or  more  grades  because  of  rough  preparation  in  each  of  the 
three  seasons,  1942-1944.  The  percentage  reduced  in  District  IV 
was  almost  double  that  in  any  of  the  other  three  districts.  District 
I  had  the  smallest  percentage  of  rough  cotton  during  each  season 
with  the  exception  of  1942.  District  III  had  the  smallest  percentage 
of  rough  cotton  during  1942,  but  had  slightly  more  than  District 
I  during  1943  and  1944.  The  total  rainfall  and  number  of  rainy 
days  were  relatively  high  in  District  IV  as  compared  with  the  other 
three  districts  (Table  6) .  A  greater  percentage  of  the  total  crop  in 
District  IV  was  ginned  during  August  and  September  than  in  the 
other  districts. 

The  relationship  between  average  monthly  rainfall  and  percent- 
age of  rough  preparation,  by  districts,  is  shown  in  Figure  3.  With 
an  equal  amount  of  rainfall  there  was  much  more  rough  cotton  in 
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Districts  II  and  IV  than  in  the  other  two  districts.  With  an  average 
monthly  rainfall  of  5  inches,  approximately  15  per  cent  of  the  cotton 
in  District  III,  18  per  cent  in  District  I,  and  25  per  cent  in  Districts 
II  and  IV  was  reduced  in  grade  because  of  rough  preparation. 

A  number  of  factors  may  be  responsible  for  this  relationship. 
District  IV  is  located  in  the  lower  delta  and  coastal  areas  of  the 
state  and  the  moisture  content  of  the  cotton  produced  there  is 

Percentage 

reduction  r— —  — i 

in  grade 

50  h 


40 


0       I  I  I  I  \  !  !  1  I  1  1 

01  2  3456789  10 

Inches  monthly  rainfall 

Figure  3. — Relation  Between  Per  Cent  of  Cotton  Reduced  Because  of  Rough 
Preparation  and  Average  Monthly  Rainfall,  by  Districts, 
August-December,  1942-44. 

somewhat  higher  than  in  other  areas  of  the  state.  Conditions  in 
the  area  lead  to  a  rank,  dense  growth  of  foliage  hindering  the 
natural  drying  out  of  the  cotton  in  the  field.  The  cotton  harvesting 
season  is  relatively  short  because  of  its  conflict  with  the  sugar  cane 
and  rice  harvest.  A  relatively  large  proportion  of  the  crop  is  ginned 
while  green  and  during  a  period  of  heavy  rainfall.  Because  of  the 
practice  of  selling  cotton  on  a  "hog-round"  basis  in  this  area,  grow- 
ers are  more  lax  in  the  careful  handling  of  their  cotton  before  it 
reaches  the  gin. 
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The  normal  moisture  content  of  cotton  in  District  II  is  relatively 
low  compared  with  that  in  District  IV.  Rainfall  during  the  early 
part  of  the  harvesting  season  is  somewhat  less  and  the  plant  does 
not  have  a  rank,  dense  growth  of  foliage.  District  II  is  predomi- 
nantly a  smaU  farm  area.  The  gins  located  there  are  relatively 
small  and  scattered.  Less  emphasis  has  been  placed  on  equipping 
gins  in  the  district  to  handle  damp  cotton.  Growers  are  able  to  keep 
up  with  their  picking  as  fast  as  the  cotton  opens,  and  a  relatively 
large  proportion  of  the  cotton  is  delivered  to  the  gin  in  a  green, 
immature  condition.  As  a  result,  a  small  amount  of  rainfall  has  a 
greater  effect  on  the  preparation  of  the  cotton  than  would  be  ex- 
pected. 

There  is  very  little  difference  in  the  relationship  of  rainfall  to 
rough  preparation  between  District  I  and  District  III.  The  differ- 
ence that  does  exist  may  result  from  variations  in  gin  equipment. 

The  data  in  Table  6  indicate  that  there  is  a  relationship  between 
the  amount  of  rainfall,  number  of  rainy  days  and  the  percentage  of 
rough  preparation.  A  decrease  in  the  amount  of  rainfall  and  num- 
ber of  rainy  days  is  followed  by  a  decrease  in  the  percentage  of 
rough  preparation  in  each  district.  The  relationship  is  not  as  pro- 
nounced during  the  latter  part  of  the  season  as  it  is  during  August, 
September,  and  October.  In  each  district  the  rainfall  and  number 
of  rainy  days,  during  August  and  September,  were  largest  in  1942 
and  1944,  and  smallest  in  1943.  The  percentage  of  rough  prepara- 
tion during  August  and  September  was  also  greatest  during  1942 
and  1944,  and  smallest  in  1943. 

The  number  of  partly  cloudy  days  has  a  direct  relationship  to 
the  percentage  of  cotton  reduced  one  or  more  grades  because  of 
rough  preparation.  Rainfall  followed  by  cloudy  days  tends  to  cause 
a  greater  percentage  of  cotton  to  be  ginned  rough  than  does  rain- 
fall followed  by  clear  days. 

The  relative  humidity  in  the  various  districts  may  be  partly 
responsible  for  the  difference  in  the  relationship  of  rainfall  to  prepa- 
ration in  these  districts.  The  relative  humidity  is  highest  in  District 
IV,  where  the  greatest  percentage  of  rough  preparation  occurs. 

All  weather  conditions  which  affect  in  any  way  the  moisture 
content  of  the  seed  cotton  are  related  to  the  percentage  of  cotton 
ginned  reduced  in  grade  because  of  rough  preparation.  Conditions 
which  increase  the  moisture  content  of  cotton  tend  to  increase  the 
percentage  of  cotton  reduced  in  grade. 

Gin  Machinery  and  Operations  in  Relation 
to  Rough  Preparation 

Weather  conditions  and  the  practice  on  the  part  of  some  farm- 
ers of  taking  green  and  wet  cotton  to  the  gin  are  responsible  for  a 
large  portion  of  the  cotton  reduced  in  grade  because  of  rough 
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preparation  in  Louisiana.  Some  of  the  blame  for  rough  prepara- 
tion, however,  must  be  assigned  to  the  gin  and  ginner.  The  condi- 
tion of  ginning  equipment  and  its  method  of  operation  are  import- 
ant factors  influencing  the  quality  of  service  rendered.  Studying 
the  39  gins  from  which  data  were  secured  during  1946,  it  was  found 
that  a  small  number  of  gins  in  each  district  accounted  for  a  large 
proportion  of  the  cotton  reduced  in  grade  because  of  rough  prepa- 
ration. By  avoiding  these  gins,  growers  could  have  materially  low- 
ered the  amount  of  cotton  reduced  in  grade. 

The  two  factors  most  frequently  found  to  be  the  cause  of  rough 
gin  preparation  are  operation  of  the  gin  with  a  tight  seed-roll  and 
failure  to  dry  seed  cotton  of  high  moisture  content  before  ginning. 
Grade  differences  due  to  change  in  seed-roll  density  amounted  to 
nearly  two-thirds  of  a  grade  in  favor  of  the  loose-roll  in  tests  car- 
ried out  at  the  United  States  Ginning  Laboratory.1  Thirty-one  out 
of  the  39  gins  surveyed  in  Louisiana  ginned  with  loose  to  medium 
loose  rolls.  In  each  district  the  percentage  of  cotton  reduced  in 
grade  because  of  rough  preparation  was  less  at  gins  using  a  loose- 
roll  than  at  gins  using  a  tight-roll  (Table  7) . 

Since  the  moisture  in  seed  cotton  is  one  of  the  most  important 
factors  affecting  the  operation  of  a  cotton  gin  and  the  quality  of 
the  ginned  lint,  it  is  very  important  that  gins  in  areas  where  the 
moisture  content  of  seed  cotton  is  high  be  equipped  with  driers. 
Tests  made  at  the  Ginning  Laboratory  have  shown  that  the  higher 
the  moisture  content,  the  greater  the  improvement  through  the 
use  of  drying  equipment.2  However,  the  drier  should  be  used  to 
make  good  cotton  better  rather  than  to  encourage  growers  to  de- 
liver wet  cotton. 

Twenty-seven  of  the  39  gins  surveyed  in  Louisiana  during  1946 
had  some  type  of  drying  equipment.  The  largest  percentage  of 
driers  was  found  in  Districts  III  and  IV.  Approximately  one-half 
of  the  gins  in  District  I  and  one-third  of  the  gins  in  District  II  had 
driers.  In  each  district  the  percentage  of  rough  preparation  was 
considerably  less  for  those  gins  with  driers  than  for  those  without 
(Table  8).  Since  all  of  the  gins  surveyed  in  District  IV  possessed 
drying  equipment,  the  high  percentage  of  rough  preparation  in  the 
area  indicates  that  factors  other  than  drying  equipment  have  con- 
siderable influence  on  the  amount  of  rough  preparation.  Driers 
were  not  designed  for  efficient  drying  of  extremely  wet  cotton, 
considerable  amounts  of  which  were  ginned  in  District  IV. 


1  Charles  A.  Bennett  and  F.  L.  Gerdes,  Effects  of  Gin-Saw  Speed  and  Seed- 
Roll  Density  on  Quality  of  Cotton  Lint  and  Operation  of  Gin  Stands.  Washing- 
ton: United  States  Department  of  Agriculture,  Technical  Bulletin  No.  503, 
February,  1936. 

2  F.  Li.  Gerdes  and  C.  A.  Bennett,  Effect  of  Artificially  Drying  Seed  Cotton 
Before  Ginning  on  Certain  Quality  Elements  of  the  Lint  and  Seed  and  on  the 
Operation  of  the  Gin  Stand.  Washington:  United  States  Department  of  Agri- 
culture, Technical  Bulletin  No.  508,  May,  1936. 
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Tests  made  at  the  Cotton  Ginning  Laboratory  have  proved  that 
variations  in  gin  saw  speeds  have  very  little  effect  on  the  quality 
of  cotton  ginned.3  However,  with  the  higher  saw  speeds,  it  is  easier 
to  maintain  a  loose  seed-roll,  which  does  improve  the  quality  of 
ginning.  Modern  gins  are  being  stepped  up  in  saw  speeds  to  600 
revolutions  per  minute  or  more,  which  helps  to  provide  looser  seed- 
rolls,  smoother  ginning,  and  better  capacity  and  turnout.4 

Data  on  gins  surveyed  in  Louisiana  show  that  those  gins  having 
saw  speeds  of  600  revolutions  per  minute  and  above  had  a  smaller 
percentage  of  cotton  reduced  in  grade  because  of  rough  preparation 
than  did  those  with  saw  speeds  of  less  than  600  revolutions  per 
minute  (Table  9).  Gins  in  District  III  with  saw  speeds  of  less  than 
600  revolutions  per  minute  had  a  slightly  smaller  percentage  of 
rough  preparation  than  did  those  with  600  and  above.  However, 
this  is  accounted  for  by  the  fact  that  these  gins  were  better  equip- 
ped otherwise.  In  selecting  the  right  gin  to  patronize,  growers 
should  remember  that  even  though  a  particular  factor  may  be  very 
important,  other  things  must  be  kept  in  mind  also. 

The  relationship  of  cleaning  equipment  to  rough  gin  preparation 
is  shown  in  Table  10.  Approximately  one-half  of  the  gins  surveyed 
possessed  some  cleaning  equipment.  In  each  district,  with  the  ex- 
ception of  District  IV,  those  gins  with  cleaning  equipment  had  the 
smallest  percentage  of  rough  preparation.  In  District  IV  one  of  the 
two  gins  possessing  cleaning  equipment  ginned  with  a  tight  seed- 
roll,  which  resulted  in  the  percentage  of  rough  preparation  being 
relatively  high  for  the  gins  possessing  cleaning  equipment  in  this 
area. 

The  relationship  of  type  of  feeder  to  rough  preparation  is  shown 
in  Table  11.  Those  gins  equipped  with  unit  extractor  feeders  had  a 
considerably  smaller  percentage  of  rough  preparation  than  did 
those  equipped  with  big  drum  feeders.  Most  modern  gins  are  equip- 
ped with  unit  extractor  feeders,  whereas,  the  small,  older  gins  are 
usually  equipped  with  big  drum  feeders;  also,  many  of  the  gins  have 
heat  in  the  extractor  feeders  which  helps  to  reduce  the  amount  of 
rough  preparation.  The  largest  proportion  of  gins  equipped  with 
big  drum  feeders  is  found  in  District  II. 

The  study  shows  that  gins  with  80  saws  per  stand  had  less  than 
one-half  the  amount  of  rough  preparation  as  those  with  70  saws 
per  stand,  and  gins  with  four  or  more  stands  had  a  smaller  propor- 
tion of  rough  cotton  than  those  with  less  than  four  stands.  In  gen- 
eral, gins  having  the  largest  volume  of  ginning  had  the  smallest 
amount  of  rough  preparation.  These  relationships,  however,  were 


3  C.  A.  Bennett  and  F.  L.  Gerdes,  Effects  of  Gin-Saw  Speed  and  Seed-Roll 
Density  on  Quality  of  Cotton  Lint  and  Operation  of  Gin  Stands.  Washington: 
United  States  Department  of  Agriculture,  Technical  Bulletin  No.  503,  Feb.,  1936. 

4C.  A.  Bennett  and  F.  L.  Gerdes,  Cotton-Gin  Maintenance.  Washington: 
United  States  Department  of  Agriculture,  Leaflet  No.  216,  May,  1942. 
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due  to  factors  other  than  the  number  of  saws  per  stand,  the  num- 
ber of  stands  per  gin,  and  the  volume  of  ginning.  The  majority  of 
the  80-saw  gins  were  modern,  well-equipped  establishments,  where- 
as the  70-saw  gins  were  mostly  old  and  obsolete.  Gins  with  four  or 
more  stands  generally  had  a  greater  volume  of  ginning,  which 
made  it  possible  for  them  to  keep  their  equipment  up-to-date  and 
in  better  repair  than  those  with  fewer  stands.  Gins  with  a  larger 
volume  of  ginning  were  better  able  to  hire  competent  operators 
and  were  generally  more  adequately  equipped  than  gins  having  a 
small  volume. 

Rough  Preparation  May  Be  Reduced 

Cotton  farmers  can  help  to  reduce  the  amount  of  rough  prepa- 
ration by  furnishing  the  ginner  with  cotton  in  good  ginning  con- 
dition. They  can  demand  also  that  the  ginner  employ  effective  gin- 
ning methods  that  will  best  preserve  lint  quality. 

Growers  have  no  control  over  weather  conditions  during  the 
harvest  season;  however,  they  can  reduce  the  amount  of  rough 
preparation  through  the  use  of  better  harvesting  practices.  When- 
ever possible,  growers  should  avoid  picking  cotton  with  too  much 
moisture  because  of  greenness  or  exposure  to  rain  or  dew.  If  cotton 
is  picked  containing  too  much  moisture,  it  should  be  dried  as  much 
as  possible  before  being  carried  to  the  gin.  Early  morning  dew- 
laden  pickings  should  be  sun-dried  before  being  placed  in  the  wagon 
or  seed  cotton  house.  Cotton  containing  too  much  moisture  because 
of  greenness  or  exposure  to  rain  or  dew  should  never  be  mixed 
with  dry  cotton  and  immediately  taken  to  the  gin.  Green,  damp  or 
moderately  wet  seed  cotton  stored  on  the  farm  should  be  turned 
and  aired  to  aid  drying  and  prevent  heating.  If  weather  conditions 
prevent  the  sun-drying  of  seed  cotton,  it  should  be  taken  to  a  gin 
equipped  with  a  mechanical  drier. 

Growers  should  be  careful  in  the  selection  of  the  gin  to  which 
they  carry  their  cotton.  A  gin  inadequately  equipped  and  poorly 
operated  may  cost  the  grower  all  of  the  advantage  he  has  gained 
through  the  careful  handling  of  his  cotton.  The  grower  should  en- 
courage the  ginner  to  take  the  time  necessary  to  do  a  proper  job  of 
ginning  and  encourage  him  to  make  necessary  improvements  and 
maintain  his  equipment  in  good  repair. 

Ginners  can  help  to  preserve  the  inherent  quality  of  cotton  by 
adopting  the  very  best  ginning  practices  and  methods.  Modern  gin 
equipment  and  better  ginning  establishments  will  improve  the 
quality  of  ginned  lint.  Ginners  can  insist  that  growers  furnish  them 
with  cotton  in  good  ginning  condition  and  encourage  them  to  em- 
ploy better  harvesting  practices. 

Close  cooperation  between  the  grower  and  the  ginner  in  har- 
vesting and  ginning  will  decrease  the  amount  of  rough  preparation 
in  Louisiana  and  add  materially  to  the  value  of  the  cotton  crop. 
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Summary  and  Conclusions 

1.  Preparation,  one  of  the  three  factors  determining  the  grade 
of  cotton,  denotes  the  degree  of  smoothness  with  which  cotton  is 
ginned.  It  is  directly  related  to  the  moisture  content  of  the  seed 
cotton,  the  condition  of  ginning  equipment  and  its  method  of  opera- 
tion. During  the  past  few  years,  the  percentage  of  rough  prepara- 
tion in  Louisiana  has  increased  and  has  resulted  in  the  loss  of  im- 
portant outlets  for  Louisiana  cotton.  The  value  of  the  cotton  crop 
could  be  increased  by  a  reduction  in  rough  preparation. 

2.  Louisiana  has  a  higher  percentage  of  rough  preparation 
than  any  of  her  neighboring  states  or  the  United  States,  as  a  whole, 
and  has  the  third  highest  among  the  14  major  cotton-producing 
states.  The  South  Louisiana  Cotton  Area,  District  IV,  has  the 
highest  percentage  of  rough  preparation  within  the  state  and  the 
Upland  Cotton  Area,  District  II,  ranks  second.  The  percentage  of 
cotton  reduced  in  grade  because  of  rough  preparation  is  smaller 
for  short  staple  cotton  than  it  is  for  cotton  with  a  staple  of  one 
and  one-eighth  inches  and  longer. 

3.  The  largest  percentage  of  monthly  ginnings  reduced  one  or 
more  grades  because  of  rough  preparation  and  the  largest  amount 
of  rainfall  and  rainy  days  occur  during  the  months  of  August  and 
September.  In  addition,  a  relatively  large  proportion  of  the  cotton 
ginned  during  these  months  is  picked  in  a  green,  immature  condi- 
tion. Although  a  given  amount  of  rainfall  does  not  have  the  same 
effect  each  year,  a  given  amount  during  August  and  September  has 
more  nearly  the  same  effect  than  a  like  amount  later  in  the  season. 
The  same  was  found  to  be  true  for  a  given  number  of  rainy  days. 

4.  In  each  district  an  increase  in  rainfall  was  accompanied  by 
an  increase  in  the  percentage  of  rough  preparation.  With  an  equal 
amount  of  rainfall  there  was  a  greater  percentage  of  rough  cotton 
in  Districts  II  and  IV  than  in  the  other  two  districts.  The  moisture 
content  of  the  seed  cotton  when  ginned,  due  to  differences  in 
weather  conditions  between  districts,  was  the  main  factor  respons- 
ible for  this  relationship.  Any  weather  condition  which  increased 
the  moisture  content  of  seed  cotton  tended  to  increase  the  percent- 
age of  cotton  reduced  in  grade. 

5.  Rough  preparation  is  not  wholly  due  to  weather  conditions 
and  the  ginning  of  high  moisture  content  cotton.  Gins  using  a  loose 
seed-roll,  drying  equipment,  high  saw  speeds,  cleaning  equipment 
and  unit  extractor  feeders  were  found  to  have  considerably  less 
rough  preparation  than  other  gins.  The  more  modern,  well-equipped 
gins  had  a  smaller  percentage  of  rough  preparation  than  did  the 
older,  obsolete  gins. 

6.  To  promote  good  ginning,  growers  should  furnish  the  ginner 
with  cotton  in  good  ginning  condition.  They  should  avoid  delivering 
cotton  that  is  moist  because  of  greenness  or  exposure  to  rain  or 
dew.  The  grower  should  insist  that  the  ginner  employ  those  ginning 
methods  that  will  best  preserve  lint  quality.  The  ginner  can  pro- 
mote good  ginning  through  the  use  of  modern  gin  equipment  and 
better  ginning  practices. 
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An  Economic  Study  of  the  Farm  Storage  of 
Sweet  Potatoes  in  Louisiana 

By 

Marshall  E.  Miller  and  Martin  D.  Woodin 

Introduction 

Commercial  producers  of  sweet  potatoes  in  Louisiana  are  faced 
with  making  the  decision  of  whether  to  sell  their  crop  when  dug  or  to 
store  all  or  part  of  it  in  anticipation  of  price  increases  as  the  marketing 
season  progresses.  Formerly,  nearly  all  commercial  growers  sold  their 
crop  shortly  after  harvest.1  Storing  for  sale  after  the  harvesting  season 
was  mainly  in  the  hands  of  shippers  who  held  large  quantities  of  sweet 
potatoes  in  commercial  storage  houses.  While  the  greater  part  of  each 
year's  crop  is  still  sold  by  growers  at  harvesttime  and  dealers  do  a  large 
part  of  the  storing,  storage  on  the  farm  for  late  season  sale  has  increased 
during  recent  years.  Farm  storage  is  most  prevalent  in  the  Opelousas- 
Sunset  area. 

The  storage  of  sweet  potatoes  is  necessary  in  order  that  consumption 
of  the  crop  can  be  spread  over  a  relatively  long  period.  To  attempt  to 
force  consumption  of  the  entire  production  during  a  short  period  would 
result  in  disastrously  low  prices.  However,  from  the  standpoint  of  the 
individual  grower,  the  object  of  storing  marketable  sweet  potatoes  is 
to  make  more  money  than  could  be  made  if  the  crop  were  sold  at  digging 
time.2  In  order  to  properly  store  and  keep  sweet  potatoes  in  good  condi- 
tion, it  is  usually  necessary  to  have  a  specially  constructed  storage  house. 
For  the  individual  grower,  the  cost  of  building  and  maintaining  the 
storage  house,  shrinkage  and  losses  from  decay,  and  other  costs  must 
be  more  than  covered  by  the  increase  in  price  received  for  stored  sweet 
potatoes.  Otherwise,  the  storage  function  would  have  to  be  performed 
by  others,  such  as  middlemen,  who  may  be  better  prepared  to  assume 
the  burden  of  storage  risks. 

Purpose  of  Study 

This  report  presents  an  analysis  of  storage  results  and  marketing 
practices  of  farm  storage  owners  for  the  1946-47  and  1947-48  seasons.8 
Costs  incurred  in  storing,  the  advantage  gained  by  storing:  a  portion  of 
the  1946  and  1947  crops,  and  the  probable  outcome  from  storing  over  a 
period  of  years  are  discussed.  Such  information  should  be  useful  to 
farm  storage  owners  as  a  guide  in  deciding  when  to  market  each  years 
crop.  Growers  who  do  not  store  any  of  their  sweet  potatoes  for  late 
season  sale  will  have  a  more  reliable  basis  for  deciding  whether  or  not 
to  build  a  storage  house. 

iCommercial  sweet  potato  production  in  Louisiana  is  largely  concentrated  in  three 
areas  of  the  state;  namely,  the  Opelousas-Sunset  area  in  St.  Landry  and  adjoining  par- 
ishes, the  St.  Francisville  area  in  West  Feliciana  Parish,  and  the  Oak  Grove  area  in  West 
Carroll  Parish. 

2Obviously,  if  all  growers  were  to  stare  their  sweet  potatoes  for  sale  during  the  late 
winter  and  spring  months,  prices  in  the  fall  would  be  increased  and  spring  prices 
lowered.  A  large  number  of  growers  probably  will  always  market  their  crop  in  the  fall 
because  of  the  need  for  cash,  lack  of  storage  facilities,  desire  to  avoid  the  trouble  and 
hazards  of  storage,,  and  for  other  reasons. 

3By  "farm  storage"  is  meant  a  specially  constructed  building  for  storing  sweet  pota- 
toes. Most  sweet  potato  growers,  including  those  who  do  not  own  storages,  normally  store 
part  of  their  crop  in  some  way,  for  example,  in  barns  or  sheds.  Such  holdings  are  used 
mainly  for  feed,  seed,  or  home  use,  and  not  for  later  commercial  sale. 
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Sources  of  Information 

Data  on  storage  and  marketing  practices  for  the  1946-47  season 
were  obtained  from  59  farm  storage  owners  in  the  Opelousas-Sunset  area. 
A  less  detailed  study  of  26  farm  storages  was  made  in  1947-48  to  check 
cost  and  loss  rates  and  the  influence  of  adverse  storage  results  in  1946-47 
on  storage  and  marketing  operations  in  1947-48. 

Data  presented  in  this  report  other  than  that  gathered  from  farmers 
are  from  published  statistics. 

Marketing  Practices  of  Farm  Storage  Owners 
Disposition  of  Crop 

The  59  farm  storage  owners  interviewed  in  the  Opelousas-Sunset 
area  produced  201,684  crates  of  sweet  potatoes  in  1946/  Fifty  per  cent  of 
this  production  was  placed  in  storage  on  the  farm  for  sale  later  in  the 
marketing  season,  while  only  19.5  per  cent  was  sold  when  dug  (Table  1). 
About  30  per  cent,  consisting  mainly  of  culls  and  strings,  was  utilized 
for  feed,  seed,  and  home  use. 

The  26  farm  storage  owners  studied  during  the  1947-48  season 
stored  37  per  cent  of  their  total  production  of  110,469  crates,  and  sold 
about  40  per  cent  when  dug.  Because  of  unfavorable  prices  late  in  the 
spring  of  1947,  growers  were  more  cautious  in  storing  sweet  potatoes 
during  the  1947-48  season.  Of  the  31  storage  owners  interviewed,  5  did 
not  store  any  of  the  1947  crop. 


TABLE  1.    Disposition  of  Sweet  Potato  Crop  by  Farm  Storage  Owners, 
Opelousas-Sunset  Area,  1946-47  and  1947-48  Seasons* 


1946-47 

1947-48 

No.  of 

Per  cent  of 

No.  of 

Per  cent  of 

crates 

total 

crates 

total 

Marketable  sweet  potatoes  stored 

100,896 

50.0 

41,014 

37.1 

Fresh  salesf   

39,232 

19.5 

43,627 

39.5 

Feed,  seed,  &  home  use*   

61,556 

30.5 

25,828 

23.4 

Total  crop   

201,684 

100.0 

110,469 

100.0 

♦Based  on  59  farm  storages  in  1946-47,  and  26  farm  storages  in  1947-48. 

fSweet  pcrtatoes  sold  in  a  green  or  uncured  condition  shortly  after  being  dug  are 
referred  to  as  "fresh"  sales. 

$In  1946-47,  storage  owners  dehydrated  8  per  cent  of  total  production  and  used  22.5 
per  cent  as  raw  feed,  seed,  and  home  use.  In  1947-48,  13.6  per  cent  of  their  total  crop  was 
dehydrated,  6.9  per  cent  fed  raw,  2.7  used  for  seed,  and  0.2  per  cent  for  home  use. 

The  use  of  sweet  potatoes  as  a  livestock  feed  is  an  important  means 
of  utilizing  that  portion  of  the  crop  not  suitable  for  shipping  or  canning. 
Sweet  potatoes  may  be  fed  either  raw  or  dehydrated.  Dehydrated  sweet 
potatoes  as  a  feed  are  becoming  increasingly  popular,  and  most  of  the 
storage  owners  dehydrated  part  of  their  culls.  In  1946-47  and  1947-48, 
dehydrated  sweet  potatoes  for  feed  amounted  to  8  and  14  per  cent, 
respectively,  of  the  total  production  of  the  storers  contacted.  Dehydra- 
tion is  also  important  in  the  control  of  the  sweet  potato  weevil. 

*In  Louisiana  sweet  potatoes  are  generally  stared  in  crates  which  hold  5  pounds  less 
than  the  official  55-pound  bushel.  Storage  capacity  and  other  storage  data  in  the  remainder 
of  this  report  are  based  on  the  crate  as  the  standard  unit  of  measurement  used  in  the 
sweet  potato  trade. 
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Handling  of  Marketable  Crop  and  Market  Outlets6 

Early  sweet  potatoes,  those  dug  in  July,  August,  and  early  Septem- 
ber, are  generally  sold  fresh.  These  early  sales  were  relatively  small, 
representing  10.6  per  cent  of  the  total  marketable  crop  in  1946-47,  and 
7.5  per  cent  in  1947-48  (Table  2).  The  proportion  of  fresh  sales  and 
storage  holdings  from  the  main  fall  crop  differed  considerably  in  the 
two  seasons.  Fresh  sales  from  the  main  crop  amounted  to  17.4  per  cent 
of  the  marketable  sweet  potatoes  produced  in  the  1946-47  season  and 
44.0  per  cent  in  1947-48,  while  72.0  per  cent  was  placed  in  storage  in 
1946-47  and  only  48.5  per  cent  in  1947-48.  The  light  movement  into 
storage  on  the  farm  in  the  fall  of  1947  was  not  caused  by  any  signif- 
icant difference  in  prices  because  fresh  sales  averaged  $1.33  per  crate 
compared  with  $1.35  in  the  fall  of  1946.  The  unfavorable  returns  from 
storage  in  the  spring  of  1947  caused  most  farm  storage  owners  to  be 
cautious  about  storing  too  heavily  in  the  fall  of  that  year. 


TABLE  2.  Fresh  Sales  and  Storage  of  Early  and  Main  Crop  of  Mar- 
ketable Sweet  Potatoes  by  Farm  Storage  Owners,  Opelousas- 
Sunset  Area,  1946-47  and  1947-48  Seasons 


1946-47  | 

1947-48 

(Per  cent  of  marketable  crop) 

Early  crop : 

Fresh  sales   

10.6 

7.5 

Stored   

0 

0 

Main  crop : 

Fresh  sales   

17.4 

44.0 

Stored   

72.0 

48.5 

Total   

100.0 

100.0 

Local  shippers  and  truckers  provide  the  major  market  outlet  for 
both  fresh  and  stored  sweet  potatoes,  although  some  growers  sell  through 
their  own  cooperatives,  truck  direct  to  market,  or  sell  to  processing 
plants.  Shippers  and  truckers  handled  84  per  cent  of  the  marketable 
crop  of  the  59  growers  interviewed  in  1946-47. 

During  the  war  years  it  was  the  practice  of  buyers  to  purchase 
ungraded  sweet  potatoes  from  growers  at  the  farm.  Crates,  costs  of 
hauling,  and  other  marketing  charges  were  paid  by  the  buyers  and  were 
reflected  to  the  grower  in  lower  prices  per  crate.  With  the  disappear- 
ance of  a  "sellers' "  market,  it  is  likely  that  sales  by  growers  will  be  made 
on  a  graded  basis  to  a  greater  extent. 

Farm  Storage  Operations  and  Practices 

The  practice  of  storing  sweet  potatoes  on  the  farm  for  sale  later 
in  the  marketing  season  has  become  more  widespread  in  recent  years. 
This  is  evidenced  by  the  fact  that  in  the  Opelousas-Sunset  area,  11  of 
the  59  storages  surveyed  in  1946-47  were  built  in  1946  and  12  were 
built  in  1945.  Only  10  were  constructed  prior  to  the  beginning  of  the  war. 

5"Marketable  crop"  refers  to  that  portion  of  the  total  crop  which  is  sold  for  table  use 
or  canning,,  and  normally  does  not  include  cull  and  stringy  sweet  potatoes. 
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Although  some  growers  had  been  keeping  a  small  part  of  their  market- 
able crop  in  other  farm  buildings,  some  owners  of  new  storages  stored 
marketable  sweet  potatoes  for  the  first  time  in  1946.  Growers  are  able  to 
store  larger  quantities  of  sweet  potatoes  and  keep  them  in  better  con- 
dition if  they  have  specially  constructed  storage  houses.  Capital  accu- 
mulated as  a  result  of  high  prices  received  for  farm  products  during 
recent  years  and  the  favorable  results  from  storage  in  1944-45  and  1945-46 
encouraged  more  growers  to  construct  sweet  potato  storages. 

Description  of  Storages 

Storage  houses  in  the  Opelousas-Sunset  area  usually  are  frame 
buildings  designed  specifically  for  the  storage  of  sweet  potatoes.6  Con- 
crete foundations  with  earth  floors  are  most  common,  although  a  few 
storages  have  concrete  floors.  Ventilation  usually  is  provided  through 
openings  in  each  gable  end  and  through  side  windows  and  doors.  Heat, 
if  needed,  is  generally  provided  through  the  use  of  gas  heaters  and  oil 
or  wood  stoves. 

Capacity  and  Cost 

The  59  storages  studied  in  1946-47  ranged  in  capacity  from  500  to 
20,000  crates,  and  averaged  3,545  (Table  3).  Average  holdings  were  2,744 
crates,  which  included  the  storage  owner's  crop,  purchases  for  resale, 
and  holdings  for  other  growers.  In  1947-48,  the  storages  studied  were 
slightly  larger,  averaging  4,561  crates,  and  the  quantity  stored  amounted 
to  3,179  crates  per  storage. 

The  original  cost  of  the  storages  studied  in  1946-47  was  $467,  rang- 
ing from  an  average  of  $264  for  small  storages  to  $1,176  for  large  stor- 
ages. The  investment  in  the  storage  house  per  crate  of  capacity  decreased 
as  the  size  of  storage  increased.  The  capacity  of  the  large  storages  was 
approximately  4  times  as  great  as  that  of  storages  in  the  middle  group, 
while  cost  of  building  was  less  than  3  times  as  great,  $1,176  as  compared 
with  $400.  When  capacity  and  cost  of  large  storages  are  compared  with 
small  storages,  the  ratio  between  capacities  is  9  to  1,  while  the  ratio 
between  cost  of  building  is  4.5  to  1. 


TABLE  3.    Capacity  and  Cost  of  Farm  Storages,  Opelousas-Sunset  Area, 

1946-47  and  1947-48  Seasons 


Average  per 

storage  or 
storage  owner 

1946-47 

1947-48 

Size  of  storage 

(Crate  capacity) 

Leis  than 
2000  (Small) 

2000-4800* 
(Medium) 

6000  or  more 
(Large) 

All 

storages 

All 
storages 

Capacity  (crates) 

1,199 

2,807 

11,222 

3,545 

4,561 

Crates  storedf   

950 

2,042 

9,072 

2,744 

3,197 

Cost  of  building 

$264 

$400 

$1,176 

$467 

$523 

Acres  in  sweet 

potatoes   

11 

17 

30 

17 

21 

Production  (crates) 

1,878 

3,312 

7,086 

3,401 

4,249 

Number  of  storages... 

20 

30 

9 

59 

26 

*  No  storages  reporting  4800  to  6000  crates. 

t  Includes  storings  for  others  and  purchases  for  resale. 


6Building  specifications  and  recommended  materials  for  sweet  potato  storage  houses 
may  be  obtained  through  the  Louisiana  Agricultural  Extension  Service  or  the  County 
Agent. 
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Use  of  Farm  Storages 

Storage  space  is  utilized  to  store  the  grower's  own  crop,  purchases 
for  resale,  and  holdings  for  others.  Total  storage  space  available  was 
not  fully  used  in  either  of  the  two  years  studied  (Table  4).  In  1947-48 
only  about  70  per  cent  of  total  capacity  was  used  as  compared  with  77 
per  cent  in  1946-47.  In  the  earlier  season,  two-thirds  of  the  sweet  pota- 
toes stored  were  the  storer's  own  crop,  while  in  1947-48  only  about  one- 
half  of  storage  holdings  were  produced  by  the  storage  owner.  A  larger 
proportion  of  the  holdings  in  1947-48  were  sweet  potatoes  purchased  for 
resale  or  stored  for  other  growers.  Owners  of  large  storages  tend  to  use 
more  of  their  capacity  for  storing  for  other  growers  or  for  holding  sweet 
potatoes  which  they  purchase  for  resale.  The  practice  of  storing  for 
others,  where  possible,  seems  to  be  desirable  for  growers  who  do  not  use 
their  storage  houses  to  capacity.  Receipts  from  such  custom  storing  re- 
duce storage  costs  on  the  grower's  own  sweet  potatoes,  since  total  depre- 
ciation and  interest  costs  on  the  storage  investment  are  the  same  whether 
or  not  the  storage  is  fully  utilized. 


TABLE  4.    Utilization  of  Storage  Space  in  Farm  Storages,  Opelousas- 
Sunset  Area,  1946-47  and  1947-48  Seasons 


1940-47 

1947-48* 

Per  cent  of 

Per  cent  of 

Per  cent  of 

Per  cent  of 

total  stored 

total  capacity 

total  stored 

total  capacity 

Storage  of  own  crop 

(all  grades)   

66.1 

51.2 

51.3 

36.0 

Purchases  for  resale   

8.8 

6.8 

19.9 

14.0 

Storage  for  others   

25.1 

19.4 

28.8 

20.2 

Total  stored   

100.0 

77.4 

100.0 

70.2 

Total   storage  capacity 

100.0 

100.0 

Unused  portion  of  storage 

capacity   

22.6 

29.9 

*Based  on  26  farm  storages  actually  storing  sweet  potatoes  in  1947-48.  Five  of  31 
owners  contacted  did  not  store  any.  If  their  total  storage  capacity  were  used  in  making 
calculations,  only  54  6  per  cent  of  total  capacity  would  have  been  utilized. 


Grades  of  Sweet  Potatoes  Stored 

Most  of  the  sweet  potatoes  stored  on  the  farm  are  unclassified  as 
to  grade.7  The  sweet  potatoes  are  partially  graded  in  the  field  while 
being  packed  in  crates  for  storage  by  sorting  out  the  culls,  strings,  and 
damaged  tubers.  Usually  no  attempt  is  made  to  separate  the  No.  1  and 
No.  2  grade  sweet  potatoes  in  the  field.  Only  about  7  per  cent  of  the 
sweet  potatoes  stored  by  the  growers  surveyed  were  packed  separately 
as  No.  1  and  No.  2  grades  during  the  1946-47  season,  and  only  11  per 
cent  in  1947-48  (Table  5).  Culls  not  dehydrated  at  digging  time  are 
normally  stored  in  bulk  in  barns,  corn  cribs,  and  other  farm  buildings. 


7Grades  of  sweet  potatoes  commonly  used  in  the  Louisiana  sweet  potato  trade  are  U.S. 
No.  1,  U.  S.  No.  2,  and  an  unofficial  grade  known  sometimes  as  "Commercial,"  which 
consists  of  field-run  sweet  potatoes  with  the  culls  removed  and  contains  from  60  to  80 
per  cent  No.  l's  and  the  remainder  No.  2's.  Commercial  grade  is  often  called  a  "per- 
centage" pack.  On  August  1,  1948,  the  official  U.  S.  grades  became  U.  S.  Extra  No  1 
U.  S.  No.  1,  U.  S.  Commercial,  and  U.  S.  No.  2. 
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TABLE  5.    Grades  of  Sweet  Potatoes  Stored  by  Farm  Storage  Owners, 
Opelousas-Sunset  Area,  1946-47  and  1947-48  Seasons 


Grades  stored 

1946-47 

1947-48 

Crates 

Per  cent  of  total 

Crates 

Per  cent  of  total 

No.  1*   

7,800 

6.2 

3,300 

5.6 

No.  2   

880 

0.7 

3,200 

5.4 

Unclassified   

110,316 

88.2 

v  51,059 

86.3 

Cullsf  

6,095 

4.9 

1,625 

2.7 

To-tal  -  all  gradesj   

125,091 

100.0 

59,184 

100.0 

*  Most  No.  1  grade  sweet  potatoes  were  stored  by  the  large  storers. 

f  Includes  only  those  culls  stored  in  the  sweet  potato  storage  house.  Culls  are  fre- 
quently stored  in  other  farm  buildings. 

%  Does  not  include  holdings  for  others.  Storage  holdings  for  others  were  all  unclass- 
ified as  to  grade. 


Movement  of  Marketable  Sweet  Potatoes  Into  and  Out  of  Storage 

Sweet  potatoes  are  normally  placed  in  storage  from  late  September 
to  the  middle  of  November.  Movement  out  of  storage  begins  in  volume 
in  December  and  usually  by  April  the  bulk  of  farm  storage  holdings  have 
been  sold,  although  in  the  past  some  sweet  potatoes  were  held  longer. 

During  the  past  two  seasons,  state  regulations  for  weevil  control 
required  that  all  stored  sweet  potatoes  in  areas  under  quarantine  had 
to  be  disposed  of  by  May  1.  In  the  1946-47  season,  only  4.6  per  cent  of 
storage  holdings  had  been  moved  by  December  31  and  only  17.2  per 
cent  by  January  31,  while  in  1947-48  nearly  62  per  cent  had  been 
moved  by  January  31  (Table  6).  Unfavorable  prices  in  the  winter  months 
of  1946-47  and  the  spring  deadline  of  shipments  in  the  quarantine  area 
resulted  in  a  light  movement  early  in  the  season  followed  by  heavy  ship- 
ments from  February  through  April.  The  1947-48  season  followed  the 
usual  seasonal  pattern  of  movement  out  of  storage  more  closely,  al- 
though movements  in  volume  occurred  earlier  than  might  normally  be 
expected. 


TABLE  6.  Movement  of  Sweet  Potatoes  Into  and  Out  of  Storage  by 
Farm  Storage  Owners,  Opelousas-Sunset  Area,  1946-47  and 
1947-48  Seasons 


1946-47 

1947-48 

Crates* 

Per  cent  of  total 

Crates* 

Per  cent  of  total 

Crates  of  marketable 

sweet  potatoes  storedf   

118,996 

100.0 

57,559 

100.0 

Monthly  removals: 

0 

0 

1,000 

1.7 

1,612 

1.4 

0 

0 

3,750 

3.2 

14,430 

25.1 

15,080 

12.6 

20,090 

34.9 

25,069 

21.1 

11,114 

19.3 

35,412 

29.7 

5,200 

9.0 

38,073 

32.0 

5,725 

10.0 

*  Includes  sweet  potatoes  purchased  and  stared  for  later  sale. 

t  Sweet  potatoes  dug  early  in  the  season  generally  are  not  stored.  Most  sweet  pota- 
toes are  placed  in  storage  in  the  latter  part  of  September,  October  and  November. 
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Regrading  Practices  and  Storage  Losses 

There  was  a  direct  relationship  between  the  grade  of  sweet  potatoes 
sold  out  ot  storage  and  storage  losses  reported.  In  1946-47,  large  storage 
owners  sold  a  greater  proportion  of  their  storage  holdings  on  a  regraded 
basis  (Table  7).  They  sold  67.2  per  cent  as  No.  l's,  24.0  per  cent  as  No.  2  s 
and  only  8.8  per  cent  unclassified  as  to  grade.  As  a  result  of  extensive 
regrading,  the  average  loss  rate  for  large  storages  was  20.6  per  cent 
ot  the  marketable  sweet  potatoes  stored,  which  exceeded  losses  in 
medium  and  small  storages  whose  owners  regraded  to  a  lesser  extent 
Medium  and  small  storage  owners  reported  loss  rates  of  14.4  per 
cent  and  11.5  per  cent,  respectively.  The  average  loss  rate  for  all 
storages  m  1946-47  was  16.4  per  cent,  based  on  sales  of  57.0  per  cent 
ol  marketable  holdings  as  No.  l's,  17.4  per  cent  as  No.  2  s,  and  25.6  per 
cent  as  unclassified.  At  this  rate,  the  average  loss  of  stored  sweet  pota- 
toes would  have  been  about  20  per  cent  if  all  sweet  potatoes  sold  had 
been  graded  into  No.  1  and  No.  2  grades. 

In  1947-48,  storage  owners  sold  an  even  greater  volume  of  sweet 
potatoes  as  they  stood  in  the  kiln,  that  is,  on  a  crate-for-crate  basis  as 
originally  placed  in  storage.  Only  13.2  per  cent  of  removals  were  sold 
as  No.  I  s  and  8.8  per  cent  as  No.  2's,  while  78.0  per  cent  were  sold 
unclassified  as  to  grade.  As  a  consequence,  a  storage  loss  rate  to  the 
storage  owner  of  only  7.6  per  cent  was  reported.  The  highly  competitive 
market  probably  accounted  for  the  large  amount  of  sweet  potatoes  sold 
unclassified  as  to  grade  by  farmers.  It  is  likely  that  in  the  future  more 

TABLE  7.    Grades  of  Stored  Sweet  Potatoes  Sold  and  Farm  Storage 
Losses,  Opelousas-Sunset  Area,  1946-47  and  1947-48  Seasons 


Marketable  sweet  potatoes 

stored*   

Grades  sold  (crates) 

No.  1   

No.  2   

Unclassified   


Total 


Lossesf 

Crates   

Per  cent  of  total  crates  stored. 
Per  cent  sold  as: 
No.  1  

No.  2   _  Ill'"" 

Unclassified   


Total  percentages 


1946-47  ~ 

1947-48 

Size  of  storage 

Large 

Medium 

Small 

All 

storages 

All 

storages 

45,131 

56,260 

17,605 

118,996 

57,559 

24,067 
8,583 
3,170 

26,682 
7,188 
14,264 

5,995 
1,586 
8,003 

56,744 
17,357 
25,437 

7,039 
4,665 
41,470 

35,820 

48,134 

15,584 

99,538 

53,174 

9,311 
20.6 

8,126 
14.4 

2,021 
11.5 

19,458 
16.4 

4,385 
7.6 

67.2 
24,0 
8.8 

55.4 
14.9 
29.7 

38.5 
10.2 
51.3 

57.0 
17.4 
25.6 

13.2 
8.8 
78.0 

100.0 

100.0 

100.0 

100.0 

100.0 

as  to  SakfSal^th^Tu.r'S  Eg,  ,OT  Sweet  p~  unclassified 

rate!  JStS  S^^X^WX^fi?  f&£f  «%STSroT*fS 
per  cent;  No  2  -  18  per  cent;  loss  in  marketable  sweet  potatoes  -  20  p™   cent'  L?ssL"are 

afthe  pacing  dsheHd°WeVer'  ^  gr°WerS  bUrn  the  ^il-da^aged  iStataSTop  taSf 
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sweet  potatoes  will  be  sold  on  a  regraded  basis.  Under  such  conditions 
farm  storage  owners  will  experience  higher  average  storage  and  regrad- 
ing  losses. 

It  is  questionable  whether  or  not  the  farmer  receives  greater  total 
returns  over  a  period  of  years  if  his  sweet  potatoes  are  sold  unclassi- 
fied than  if  he  sells  on  a  graded  basis.  Buyers,  in  so  far  as  competition 
permits,  normally  base  their  purchasing  price  for  unclassified  sweet 
potatoes  on  an  estimate  of  what  they  will  pack  out.  Based  on  packing 
shed  operations,  buyers  estimated  that  a  crate  of  sweet  potatoes  held 
in  storage  for  a  period  of  4  to  6  months  would  grade  out  approximately 
62  per  cent  No.  l's,  18  per  cent  No.  2's,  and  20  per  cent  loss  in  market- 
able potatoes.  At  the  prices  received  for  different  grades  in  the  spring 
of  1947  and  1948,  other  things  equal,  the  farmer  would  have  been  better 
off  by  approximately  24  cents  per  crate  by  selling  as  unclassified  in  1947, 
but  would  have  increased  his  receipts  by  about  9  cents  per  crate  in  1948 
by  selling  as  No.  Is  and  No.  2's,  in  addition  to  the  salvage  value  of  a  few 
tubers  fit  for  feed.  The  very  low  price  for  No.  2's  in  the  spring  of  1947 
made  it  more  profitable  to  sell  on  an  unclassified  basis  in  that  year. 


Storage  Costs 

Storage  costs  consist  of  crate  costs,  if  crates  are  bought  expressly 
for  storing,  depreciation  and  interest  on  storage  investment,  repairs, 
labor,  materials  used  in  storage  operations,  rodent  and  insect  control, 
fuel  for  heating,  and  losses  of  sweet  potatoes  because  of  decay,  insect 
and  rodent  damage,  and  shrinkage. 

Crates8 

Most  farm  storage  owners  do  not  own  the  crates  their  sweet  potatoes 
are  stored  in.  Buyers  usually  furnish  the  crates  and  have  first  option 
to  purchase  the  stored  sweet  potatoes  if  their  price  is  satisfactory  to 
the  grower.  In  the  instances  where  farmers  buy  their  own  crates,  the 
crates  usually  are  sold  with  the  sweet  potatoes.  The  average  life  of 
crates  unsold  and  kept  for  re-use  is  about  2  years.  In  1946-47  and 
194748,  crates  cost  the  farmer  from  30  to  35  cents  each.  Thus,  in  addition 
to  other  costs,  growers  supplying  their  own  crates  and  re-using  them 
from  year  to  year  have  annual  crate  costs  of  about  15  cents  per  crate 
stored.  Some  growers  through  good  care  make  their  crates  last  several 
years,  a  practice  which  should  be  given  greater  emphasis. 

Interest  and  Depreciation 

Interest  and  depreciation  costs  are  based  on  the  original  cost  of 
the  storage,  estimated  length  of  life,  and  age.  The  average  estimated 
life  of  storages  studied  in  the  Opelousas-Sunset  area  in  1946-47  was 
18  years,  while  the  average  age  was  approximately  5  years.  The  average 
interest  costs  on  storage  investment  amounted  to  $18.70  per  storage, 
while  the  average  annual  depreciation  cost  was  $27.04  (Table  8).  Total 

8Since  only  a  few  farm  storage  owners  buy  their  own  crates,  crate  costs  have  not 
been  included  in  total  storage  costs  in  this  report.  Prices  were  adjusted  for  the  value  of 
the  crates  in  those  cases  where  crates  were  sold  with  the  sweet  potatoes. 
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interest  and  depreciation  costs  were  considerably  higher  on  large  stor- 
ages because  of  the  greater  investment;  however,  because  of  the  rela- 
tionship between  capacity  and  investment,  total  interest  and  deprecia- 
tion costs  per  crate  stored  in  large  storages  were  1.2  cents  as  compared 
with  2.9  cents  m  the  case  of  small  storages. 


TABLE  8. 


Interest  and  Depreciation  Costs  of  Storing  Sweet  Potatoes 
Farm  Storages,  Opelousas-Sunset  Area,   1946-47  and 
1947-48  Seasons 


Interest  on  storage 

investment*   

Depreciationf   


Total   

Number   of  crates 
stored^:   _  

Interest  and  deprecia- 
tion cost  per  crate 
stored  (Cents)   

Storage  capacity 

(Crates)   

Interest  and  deprecia- 
tion cost  per  crate 
if  storage  had  been 
fully  utilized 
(Cents)   


1946-47 


Large 


Size  of  storage 
Small 


Medium 


All  storages 


(Average  per  storage) 


46.50 
62.00 


-$108.50 
8,961 

1.2 
11,222 

1.0 


16.58 
24,45 


$  41.03 
1,932 

2.1 

2,807 

1.5 


10.03 
15.76 


$  18.70 
27.04 


$  25.79 
878 

2.9 
1,199 

2.2 


$  45.74 
2,744 

1.7 

3,545 

1.3 


1947-48 


All  storages 


$  20.20 
30.28 


50.48 
3,197 

1.6 
4,561 

1.1 


*  Based  on  5  per  cent  of  average  value, 
f  Computed  by  straightline  method. 

$  Includes  own  crop,  purchases  for  resale,  and  holdings  for  others. 

The  average  number  of  crates  of  marketable  sweet  potatoes  stored 
m  large  storages  in  1946-47  was  8,961  compared  to  878  in  small  storages. 
If  all  farm  storages  had  been  utilized  to  capacity,  average  interest  and 
depreciation  costs  per  crate  in  1946-47  would  have  been  1.3  cents,  in  con- 
trast to  the  actual  cost  of  1.7  cents. 

The  summary  study  of  26  farm  storages  in  1947-48  showed  interest 
and  depreciation  cost  figures  similar  to  those  reported  in  1946-47.  These 
costs  per  crate  stored  amounted  to  1.6  cents  as  compared  to  1.7  cents 
m  1946-47. 

Labor  and  Direct  Cash  Costs 

In  addition  to  interest  and  depreciation,  labor  and  other  direct 
costs  are  incurred  in  storing.  Labor  constituted  a  major  cost  item  but 
m  many  cases  was  not  a  direct  cash  cost.  Man  labor  required  to  store 
sweet  potatoes  in  farm  storages  in  the  Opelousas-Sunset  area  in  1946-47 
averaged  180  hours  per  storage  (Table  9).  At  the  prevailing  farm  wage 
abor  costs  alone  would  average  $54  per  storage.  The  average  computed 
labor  costs  for  large  storages  was  $111,  for  medium-sized  storages  $51 
and  for  small  storages  $32.  However,  since  a  large  part  of  the  labor 
requirements  was  met  by  operator  or  family  labor,  actual  cash  costs  for 
labor  were  not  as  great  as  these  figures  would  indicate.  Labor  costs  on 
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26  farm  storages  in  1947-48,  including  unpaid  family  labor,  amounted 
to  $61  per  storage. 

Repairs,  fumigation,  rat  control,  and  heating  costs  averaged  $11.91 
per  storage  in  1946-47,  and  $20  per  storage  in  1947-48.  Though  sweet 
potatoes  did  not  remain  in  storage  as  long  as  in  1946-47,  heating  re- 
quirements were  considerably  greater  because  of  unusually  cold  weather 
during  the  winter  of  1947-48. 

Labor  and  other  direct  costs  averaged  3.4  cents  per  crate  for  all 
storages  in  1946-47  and  3.6  cents  in  1947-48.  Costs  per  crate  were  lower 
for  large  storages  because  of  a  greater  volume  stored.  If  no  labor  had 
been  hired  in  moving  the  sweet  potatoes  into  and  out  of  storage  and 
in  the  storage  operation,  cash  operating  costs  per  crate  stored  would 
have  averaged  less  than  one  cent  per  crate. 

TABLE  9.  Labor  and  Direct  Cash  Costs  of  Storing  Sweet  Potatoes  in 
Farm  Storages,  Opelousas-Sunset  Area,  1946-47  and  1947-48 
Seasons 


Preparation  of  storage* 

Labor  (Man-hours)   _  

Costs  of  materials  (Dollars) 
Movement   into  and 
out  of  storage 

Man-hours  per  100  crates... 

Total  man-hours   

Operation  of  storagef 

Labor  (Man-hours)   

Cost  of  materials  (Dollars) 
Total  labor  and  other  costs 

Total  man-hours   

Value  of  labor!  (Dollars)... 

Total  other  costs  (Dollars).. 

Total  costs  (Dollars)   

Number  of  crates  stored§  

Cost  per  crate  (Cents)  „  

Cost  per  crate  excluding 
labor  (Cents)   


1946-47 


Size  of 

storage 

1947-48 

Large 

Medium  | 

Small  | 

All  storages 

All  storages 

|           (Average  per  storage) 

20 

13 

10 

14 

16 

20 

9 

8 

11 

8 

5.4 

6.0 

6.0 

5.6 

5.6 

271 

106 

53 

110 

127 

79 

52 

44 

53 

61 

1.00 

1.00 

0.50 

0.91 

12.00 

370 

171 

107 

180 

204 

111.00 

51.00 

32.00 

54.00 

61.00 

21.00 

10.00 

8.50 

11.91 

20.00 

132.00 

61.00 

40.50 

65.91 

81.00 

5,015 

1,762 

878 

1,958 

2,276 

2.6 

3.5 

4.6 

3.4 

3.6 

0.4 

0.6 

1.0 

0.6 

0.9 

etc.  Heating  costs  were  con- 


*  Includes  repairs,  cleaning,  fumigation,  etc. 
t  Includes  heating,,  ventilation,  inspection,  rat  control, 
siderably  higher  during  the  1947-48  season. 
t  Computed  at  30tf  per  hour. 
§  Holdings  for  others  not  included. 

Price  Increase  Necessary  to  Offset  Storage  Losses 

By  far  the  largest  item  of  storage  cost  is  that  occasioned  by  losses, 
which  are  caused  primarily  by  shrinkage.  Other  factors  affecting  loss 
rates  in  the  Opelousas-Sunset  area  are  decay  and  weevil  damage.  As 
stated  previously,  actual  physical  loss  rates  to  the  storage  owners  amount- 
ed to  16.4  per  cent  in  1946-47  and  7.6  per  cent  in  1947-48.  In  the  latter 
season,  a  greater  proportion  of  stored  sweet  potatoes  were  sold  as  they 
stood  in  the  storage  without  regrading.  In  both  years,  if  total  storage 
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holdings  were  sold  on  a  regraded  basis,  loss  rates  would  amount  to 
approximately  20  per  cent.  The  16.4  per  cent  loss  rate  suffered  in  1946-47 
amounted  to  an  average  loss  of  321  crates  per  storage,  while  the  7.6 
per  cent  loss  rate  in  1947-48  occasioned  a  loss  of  173  crates  per  storage 
(Table  10).  When  valued  at  the  sales  price  which  prevailed  at  digging 
time,  the  average  value  of  losses  per  storage  amounted  to  $433  in  1948-47 


TABLE  10.    Price  Increase  Necessary  to  Offset  Farm  Storage  Losses, 
Opelousas-Sunset  Area,  1946-47  and  1947-48  Seasons 


1946-47 

1947-48 

Average  per  storage 

Crates  stored  

1,958 

2,276 

Crates  actually  salable   

1,637 

2,103 

Crates  lost   

321 

173 

Losses  (Per  cent)   _  

16.4 

7.6 

Value  per  crate  (Dollars) 

(Average  fresh  sales  price)   

1.35 

1.33 

Value  of  losses  (Dollars)   

433 

230 

Price  increase  necessary  to  offset  losses 

(Cents  per  crate)   

26.5 

10.9 

and  to  $230  in  1947-48.  In  other  words,  the  storage  owner  could  have 
sold  the  sweet  potatoes  lost  in  storage  for  these  amounts  when  freshly 
dug.  In  order  to  offset  these  losses,  remaining  sweet  potatoes  fit  for  sale 
had  to  be  sold  for  26.5  cents  more  per  crate  than  the  fresh  sales  price  in 
1946-47,  and  10.9  cents  more  per  crate  in  1947-48.  The  price  increase 
necessary  to  offset  storage  losses  varied  with  loss  rates.  Large  storages 
having  an  average  loss  rate  of  20.6  per  cent  in  1946-47  required  a  price 
increase  of  35  cents  per  crate.  Medium-sized  and  small  storages  with 
losses  of  14.4  per  cent  and  11.5  per  cent  required  price  increases  of  23 
and  18  cents  per  crate,  respectively. 

Summary  of  Storage  Costs 

To  offset  all  costs  incurred  in  storing,  including  losses,  an  average 
price  increase  of  31.6  cents  per  crate  over  the  $1.35  fresh  sales  price  in 

1946-  47,  and  16.1  cents  per  crate  over  the  $1.33  fresh  sales  price  in 

1947-  48,  was  necessary  (Table  11).  Therefore,  the  average  price  received 
per  crate  for  stored  sweet  potatoes  had  to  be  $1.67  in  1946-47,  and  $1.49 


TABLE  11.    Total  Price  Increase  Necessary  to  Offset  Storage  Costs  and 
Losses,  Opelousas-Sunset  Area,  1946-47  &  1947-48  Seasons 


1  1946-47* 

1947-48 

Average  all 

storages 

(Cents  per 

crate) 

Labor  and  direct  costs   

3.4 

3.6 

1.7 

1.6 

Storage  lossesf  

26.5 

10.9 

Total  increase  necessary   

31.6 

16.1 

*  Large  storages  had  lower  costs  per  crate  for  labor  and  overhead  items,  but  required 
a  larger  price  increase  to  offset  losses  than  did  medium  and  small  storages. 

f  Price  increase  necessary  to  offset  losses  was  much  higher  in  1946-47  than  in  1947-48 
because  a  greater  amount  of  sweet  potatoes  were  sold  as  No.  l's  and  No.  2's  in  the  former 
season.  Few  stored  sweet  potatoes  were  sold  by  growers  on  a  repack  basis  in  1947-48. 
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in  1947-48  for  the  storage  owners  to  break  even.  No  interest  charge  was 
calculated  on  the  farm  capital  represented  by  the  sweet  potatoes  held 
in  farm  storage,  since  in  most  cases  there  was  no  direct  cash  cost  to  the 
grower  or  alternative  use  for  the  capital.  If  an  interest  charge  had  been 
made,  it  would  amount  to  about  one  cent  per  crate. 

Storage  costs  and  the  necessary  offsetting  price  increase  may  vary 
from  year  to  year  depending  on  such  factors  as  the  fresh  sales  price, 
farm  wage  rates,  cost  of  materials  for  repairs,  and  storage  losses.  To 
obtain  an  idea  of  what  storage  costs  might  be  during  a  so-called  "normal" 
period,  loss  rates  as  estimated  on  the  basis  of  complete  regrading  out 
of  storage,  labor  requirements,  and  direct  cash  costs  as  reported  in 
1946-47,  were  adjusted  for  1935-39  cost-price  conditions  (Table  12). 9 
Even  at  higher  loss  rates,  costs  and  offsetting  price  increases  are  re- 
duced considerably  under  conditions  existing  during  the  1935-39  period, 
mainly  because  of  lower  labor  costs  and  the  lower  value  of  losses.  A 


TABLE  12.    Price  Increase  Necessary  to  Offset  Sweet  Potato  Storage 
Costs  Under  1935-39  Conditions 


Size  of 
storage 

Labor  and 
direct  costs* 

Interest  and 
depreciationf 

Storage 
lossest 

Total  price 

increase 
necessary§ 

Large   

|             (Cents  per  crate)  | 

1.0 
1.4 
1.9 

1.2 
2.1 
2.9 

13.5 
13.5 
13.5 

15.7 
17.0 
18.3 

Medium   

Small   

Average,  all  storages  

1.3 

1.7 

13.5 

16.5 

*  Computed  on  farm  wage  rate  of  10  cents  per  hour  (1935-39  average).  Costs  of  ma- 
terial adjusted  for  index  of  prices  paid  by  farmers  in  1935-39. 

f  Varies  according  to  value,  age  of  storage,  and  length  of  life. 

t  Losses  figured  at  54  cents  per  crate  (1935-39  Oct.-Nov.  average  price). 

§  Prices  per  bushel  as  reported  in  published  statistics  have  been  adjusted  to  a  50- 
pound  crate  basis.  Losses  were  figured  at  a  rate  of  20  per  cent  based  on  the  grading 
and  repacking  of  all  stored  sweet  potatoes  to  sell  as  No.  l's  and  No.  2's. 

price  increase  of  16.5  cents  per  crate  over  the  average  1935-39  fall 
fresh  sales  price  of  54  cents  would  have  been  sufficient  to  cover  stor- 
age costs,  including  losses.  However,  a  seasonal  increase  in  price  of 
approximately  31  per  cent  over  the  fresh  sales  price  is  required  under 
1935-39  conditions  as  compared  to  a  25  per  cent  seasonal  increase  in 
price  in  1946-47. 

Financial  Results  from  Storing  Sweet  Potatoes  on  the  Farm 
1946  and  1947  Crops 

Farm  storage  of  sweet  potatoes  proved  unprofitable  during  the  1946- 
47  season,  but  was  profitable  in  1947-48  (Table  13).  In  the  former  season 
losses  averaged  44.1  cents  per  crate  stored,  mainly  because  of  the  failure 
of  prices  to  rise  as  anticipated  during  the  marketing  season.  The  aver- 
age price  received  by  storage  owners  for  fresh  sales  in  the  fall  of  1946 
was  $1.35  per  crate  (Table  14).  The  bulk  of  the  sweet  potatoes  sold  fresh 
were  unclassified  as  to  grade  for  which  a  price  of  $1.37  per  crate  was 

9A  loss  rate  based  on  total  regrading  is  used  since  selling  by  farmers  on  an  unclass- 
ified grade  basis  is  a  relatively  recent  practice  which  will  probably  be  done  to  a  lesser 
extent  in  the  future. 
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TABLE  13.  Results  of  Storing  Sweet  Potatoes  in  Farm  Storages,  Opelou- 
sas-Sunset  Area,  1946-47  and  1947-48  Seasons 


1946-47 


1947-48 


All  storages 


Marketable  sweet  potatoes  stored  (Crates)   

Value*  

Sweet  potatoes  actually  salable  ( Crates)  f   

Value   _  


111,996 
$151,195 
94,538 
$107,503 


57,559 
$  76,533 

53,174 
$  86,674 


Gross  gain  or  loss   

Cost  of  storing  (excluding  losses) $ 
Cents  per  crate   


-$  43,692 


$  10,121 


5.1 


5.2 


Total  cost   _  .,  

Total  net  gain  or  loss   

Net  gain  or  loss  in  cents  per  crate  stored 


$  5,712 
-$  49,404 
-44.1 


$  2,993 
$  7,128 
13.4 


*  Based  on  average  price  received  for  fresh  sales  in  the  fall. 

f  Amount  actually  received  for  salable  sweet  potatoes.  Salable  sweet  potatoes  equal 
those  originally  placed  in  storage  minus  losses. 

%  Shrinkage  and  decay  losses  reflected  in  gross  losses. 


received.  The  small  amounts  of  No.  1's  and  No.  2s  brought  $1.63  and 
$0.40,  respectively.  In  comparison,  the  price  received  for  stored  sweet 
potatoes  in  the  spring  of  1947  averaged  only  $1.14  per  crate.  A  large 
proportion  of  these  sales  were  No.  1  grade. 

The  large  volume  of  sales  in  the  weevil  quarantine  area  during 
April  1947  to  meet  the  May  1  deadline  probably  resulted  in  higher  losses 
than  would  otherwise  have  been  sustained.  Not  all  farm  storage  owners 
realized  losses,  although  the  majority  did.  The  larger  operators  incurred 
the  greatest  losses  per  crate  stored.  They  sold  on  a  regraded  basis  to  a 
greater  extent  and  held  their  sweet  potatoes  in  storage  longer  than  did 
medium  and  small  storage  owners.  Consequently,  deterioration  in 
quality  was  greater  and  more  sweet  potatoes  were  sold  at  the  lower  prices 
that  prevailed  in  April. 

In  the  1947-48  season,  the  average  net  gain  on  sweet  potatoes 
stored  amounted  to  13.4  cents  per  crate.  Price  increases  from  fall 
until  late  winter  and  spring  were  sufficient  to  more  than  offset  storage 
costs,  including  losses,  by  this  amount.  The  average  price  received  for 
fresh  sales  in  the  fall  was  $1.33,  but  the  price  in  the  spring  of  1948 
averaged  $1.63,  an  increase  of  30  cents  per  crate. 

Since  total  farm  holdings  are  relatively  small  compared  with  fresh 
sales  and  commercial  storage  holdings,  it  is  not  likely  that  the  fresh 
price  would  be  affected  to  any  appreciable  extent  if  all  of  the  marketable 
crop  were  placed  in  the  hands  of  dealers  and  commercial  storage  opera- 
tors in  the  fall.  The  fact  that  the  farm  storage  owner  has  an  alternative  of 
holding  his  crop  instead  of  selling  at  digging  time  tends  to  put  him  in 
a  better  bargaining  position  when  making  fresh  sales  in  the  fall. 

Seasonal  Price  Patterns  and  Probable  Results  From  Storing 
Over  A  Period  of  Years 

The  character  of  the  seasonal  movement  of  sweet  potato  prices  ex- 
plains why  an  advantage  can  be  gained  by  storing  in  many  years.  Price 
movements  during  the  marketing  season  are  closely  related  to  changes 
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in  the  volume  of  sweet  potatoes  marketed.  For  instance,  lowest  prices 
are  received  in  November  when  marketings  are  greatest  (Figure  1). 
After  November  the  bulk  of  the  Crop  has  been  marketed  by  farmers,  and 
commercial  storage  holdings  are  moved  into  trade  channels  during  the 
winter  and  spring  months.  As  market  supplies  of  sweet  potatoes  become 
smaller  after  November,  the  price  usually  increases  seasonally  until  a 
peak  is  reached  in  July  and  early  August  when  old  supplies  are  depleted 
and  scattered  early  sales  from  the  new  crop  bring  premium  prices. 

The  seasonal  price  increase  has  been  expressed  in  terms  of  per- 
centages of  the  October-November  average  price  in  Figure  2.  During 
the  11-year  period  1935-45  prices  rose  52  per  cent  from  the  October- 
November  average  to  June,  or  an  average  of  approximately  7  per  cent 
per  month.  The  greatest  increase  occurred  after  January. 

In  order  to  compare  storage  costs  with  seasonal  price  increases, 
costs  reported  in  the  period  studied  were  adjusted  for  conditions  exist- 
ing in  each  year  of  the  1935-45  period  (Table  15).  That  is,  labor  and 
direct  cash  costs  were  charged  at  the  prevailing  wage  rate  and  prices 
paid  by  farmers.  Storage  and  regrading  losses  were  calculated  at  20  per 
cent  and  were  valued  at  each  year's  fresh  sales  price.  Computed  on  this 

So* tonal 
Index 

ll+o  |  ~ — ■■ — — — —  ; 

130  - 


70  - 

<L — J™ — JL-^-JL,  J  _J  1          a         1  »  , 

July    Aug.    Sopt.  Oct.    Nov.    D©c.    Jan.    Feb.    Mar.  April    May  Juno 

Fig.  1  —  Seasonal  Index  of  Prices  Received  by  Louisiana  Farmers  for  Sweet  Potatoes,  1930-45. 
(Season  average  price  equals  100  per  cent) 

The  farm  price  of  sweet  potatoes  usually  is  highest  in  the  summer  months  when  the  old 
crop  is  about  gone  and  the  new  crop  is  beginning  to  come  on  the  market.  Prices  reach  a  low 
point  in  November  when  movement  is  heaviest,  then  increase  until  the  following  summer. 
Seasonal  price  changes  from  year  to  year  are  not  uniform. 
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Fig.  2 — Average  Seasonal  Increase  in  Farm  Price  of  Louisiana  Sweet  Potatoes,  1935-45. 
(Oct.-Nov.  average  weighted  price  equals  100  per  cent) 

June  prices  averaged  52  per  cent  higher  than  October-November  prices  during  the  11-year 
period.  Monthly  increases  averaged  7  per  cent,  but  varied  greatly  from  year  to  year. 

basis,  average  storage  costs  over  the  period  were  about  23  cents  per 
crate.  Since  the  average  fresh  sales  price  was  78  cents  per  crate,  $1.01 
per  crate  had  to  be  received  for  stored  sales  to  offset  costs.  Expressed 
in  terms  of  percentages,  the  stored  price  had  to  be  29  per  cent  higher, 
or  129  per  cent  of  the  fresh  sales  price.  These  figures  represent  an  aver- 
age period  of  storage  of  nearly  5  months.  Thus,  they  should  be  com- 
pared with  March  and  April  prices.  Storers  who  sell  earlier  have  some- 
what lower  costs  while  those  who  hold  their  sweet  potatoes  until  May 
or  June  have  higher  costs  and  losses.  However,  much  of  the  labor 
costs  and  losses  are  incurred  whether  or  not  the  period  of  storage  is 
short  or  long. 

Considering  the  average  of  all  years  from  1935-45,  a  price  sufficiently 
high  to  offset  costs  was  paid  in  March  (Table  16).  However,  when  con- 
sidering individual  years,  in  only  4  of  the  11  years  were  prices  high 
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TABLE  15.    Price  Increase  Necessary  to  Offset  Costs  and  Losses  In- 
curred in  Storing  Sweet  Potatoes  in  Farm  Storages  Under 
1935-45  Conditions* 


Crop 
year 


Oct. -Nov. 
average 
weighted 
price 


Price  increase 
necessary  to 
offset  costs 


Stored  sales 
price  neces- 
sary to 
offset  costs 


Per  cent 
stored  sales 
price  was  of 
Oct. -Nov.  price 


(Cents  per  crate) 


1935   

1936   

1937   

1938   

1939 

1940   

1941   

1942   

1943   

1944   

1945   


47 
73 
56 
47 
47 
62 
57 
82 
152 
116 
115 


11-year  average. 


15 
21 
17 
15 
15 
19 
17 
24 
42 
34 
34 


23 


62 
94 
73 
62 
62 
81 
77 
106 
195 
150 
149 


101 


132 
129 
130 
132 
132 
131 
135 
129 
128 
129 
130 


129 


*  Prices  per  bushel  as  reported  in  published  statistics  have  been  adjusted  to  a 
50-pound  crate  basis. 

t  Storage  costs  are  based  on  1946-47  labor  and  material  rates  applied  to  price  and 
wage  levels  of  the  respective  years.  Losses  were  computed  at  a  rate  of  20  per  cent,  based 
on  the  regrading  of  all  sweet  potatoes  to  sell  as  No.  l's  and  No.  2's.  No  value  was  given 
culls,  although  in  some  instances  they  had  limited  feeding  value. 

enough  in  March  to  offset  costs,  while  April  prices  were  sufficiently  high 
in  6  years.  The  relatively  large  average  March  price  increase  over  the 
period  was  influenced  by  the  high  prices  received  in  March  of  1944  and 
1945.  Prices  had  increased  sufficiently  by  May  to  cover  even  consider- 
ably higher  costs  in  7  years  while  the  June  price  covered  costs  in  9  of  the 
11  years.  This  analysis  indicates  that  for  storing  to  have  been  profitable 
for  the  majority  of  storers  over  the  11-year  period,  sweet  potatoes  had 
to  be  held  on  the  average  until  March  or  April.  This  does  not  mean  that 
individual  storers  cannot  receive  favorable  prices  during  earlier  months 
in  most  years.  It  does  mean,  however,  that  under  1935-45  conditions, 
costs  of  storing  will  not  be  offset  by  an  increased  price  until  March  or 
April  in  the  majority  of  years.  It  is  entirely  possible  in  the  future  that 
increased  farm  holdings,  together  with  large  commercial  holdings  which 
may  have  to  be  moved  in  a  shorter  marketing  season,  will  tend  to  reduce 
the  seasonal  price  increase  from  that  experienced  in  the  past.  Under  such 
conditions,  the  value  of  a  farm  storage  to  the  individual  grower  would 
then  be  through  a  better  bargaining  position  to  gain  an  advantageous 
overall  price  for  his  entire  crop.  Because  of  the  economics  of  large  stor- 
ages and  the  considerable  expense  to  erect  individual  small  storage 
houses,  the  advantages  that  may  lie  in  cooperative  storing  by  a  group 
of  growers  should  not  be  overlooked. 

There  is  always  an  element  of  risk  in  storing  which  should  be  con- 
sidered. Some  growers  who  built  storage  houses  because  of  the  favor- 
able results  from  storing  realized  by  others  in  1944  and  1945,  declared 
they  would  not  risk  holding  sweet  potatoes  in  storage  again  following 
their  losses  in  1946-47.  It  should  be  emphasized  that  before  investing  in 
an  expensive  storage  house  and  holding  sweet  potatoes  on  the  farm, 
growers  should  be  financially  prepared  to  stand  heavy  losses  in  some 
years. 
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Summary 


During  the  past  decade  growers  have  held  increasingly  large  quanti- 
ties of  sweet  potatoes  on  the  farm  for  sale  in  the  winter  and  spring 
months,  particularly  in  the  Opelousas-Sunset  area.  However,  the  volume 
stored  by  farmers  is  still  small  compared  to  the  amount  sold  when  dug 
in  the  fall  and  commercial  storage  holdings  by  buyers  and  shippers. 

The  disposition  of  the  crop  in  any  particular  year  is  determined  to 
a  great  extent  by  the  experiences  of  the  previous  season.  In  the  1946-47 
season,  the  59  farm  storage  owners  studied  stored  72  per  cent  of  then- 
marketable  sweet  potatoes,  while  selling  28  per  cent  at  digging  time.  Be- 
cause of  unfavorable  results  from  storing  in  1946-47,  only  48  per  cent  of 
the  marketable  crop  of  storage  owners  was  stored  in  the  1947-48  season. 

Local  rail  and  truck  shippers  handle  the  better  grades  of  both  fresh 
and  stored  sweet  potatoes  in  the  Opelousas-Sunset  area.  Canneries  and 
dehydrators  provide  an  outlet  for  some  sweet  potatoes  not  suitable  for 
shipping.  Most  sweet  potatoes  of  poor  quality  are  used  for  feed  and 
home  use.  The  farm  storage  owners  studied  dehydrated  about  8  per  cent 
of  their  crop  for  livestock  feed  in  1946-47  and  nearly  14  per  cent  in 
1947-48. 

The  storages  studied  in  1946-47  had  an  average  capacity  of  3  545 
crates  and  cost  an  average  of  $464  when  built.  They  were  used  to  77 
per  cent  of  capacity  in  1946-47  and  to  70  per  cent  in  1947-48.  However, 
5  storage  owners  of  31  contacted  in  the  latter  year  did  not  store  any 
sweet  potatoes.  The  per  cent  of  storage  space  utilized  in  1947-48  would 
be  considerably  less  if  their  total  storage  capacity  were  used  in  making 
calculations.  Some  growers  used  excess  capacity  above  their  own  crop 
needs  to  store  for  other  growers  or  for  storing  sweet  potatoes  purchased 
for  resale.  The  investment  in  the  storage  house  per  crate  of  capacity 
decreased  as  the  size  of  the  storage  increased,  and  operating  costs  per 
crate  of  sweet  potatoes  stored  were  lowest  for  large  storages  and  high- 
est for  small  storages. 

The  reported  loss  of  sweet  potatoes  from  shrinkage,  decay,  insect 
and  rat  damage,  and  regrading  varied  directly  with  the  grade  of  sweet 
potatoes  sold  out  of  storage.  In  the  1946-47  season,  farm  storage  owners 
reported  a  loss  rate  of  16.4  per  cent,  based  on  sales  of  57.0  per  cent  of 
their  sweet  potatoes  as  No.  1  grade,  17.4  per  cent  as  No.  2's.,  and  25.6 
per  cent  unclassified  as  to  grade.  Sales  of  unclassified  sweet  potatoes  usu- 
ally were  made  on  a  crate-for-crate  basis  as  originally  placed  in  storage. 
In  1947-48,  only  13.2  per  cent  of  removals  from  storage  were  sold  as  No. 
1's,  while  78.0  per  cent  were  sold  as  originally  packed.  Consequently, 
a  loss  rate  of  only  7.6  per  cent  was  reported. 

Buyers  normally  base  their  purchasing  price  for  unclassified  sweet 
potatoes  on  an  estimate  of  the  grades  they  will  pack  out.  Based  on  pack- 
ing shed  operations,  buyers  estimated  that  normally  sweet  potatoes  held 
in  storage  for  a  period  of  4  to  6  months  would  grade  out  approximately 
62  per  cent  No.  l's,  18  per  cent  No.  2's,  and  20  per  cent  loss.  At  the 
prices  received  for  different  grades  in  the  springs  of  1947  and  1948, 
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the  farmer  would  have  been  better  off  by  approximately  24  cents  per 
crate  by  selling  as  unclassified  in  1947  because  of  very  low  prices  for 
No.  2's,  but  would  have  increased  his  receipts  by  about  9  cents  per  crate 
in  1948  by  selling  on  a  graded  basis.  Probably  more  sweet  potatoes  will 
be  bought  on  a  regraded  basis  in  the  future  and  prices  paid  growers  will 
more  accurately  reflect  the  quality  sold. 

An  increase  of  31.6  cents  per  crate  over  the  fresh  sales  price  was 
required  in  1946-47  to  offset  all  costs  of  storing.  Losses  of  sweet  pota- 
toes in  storage  were  by  far  the  most  important  cost  item,  amounting 
to  26.5  cents  per  crate  sold.  Labor  and  direct  costs  amounted  to  3.4 
cents  per  crate,  while  depreciation  and  interest  averaged  only  1.7  cents. 
Because  of  less  regrading  by  the  farm  storage  owner  in  1947-48  and  the 
resulting  smaller  physical  losses  of  sweet  potatoes,  an  increase  in  price 
of  10.9  cents  per  crate  was  needed  to  cover  storage  losses.  Other  costs 
were  about  the  same  as  in  1946-47.  Under  price-cost  conditions  of 
the  1935-39  period,  a  price  increase  of  16.5  cents  per  crate,  or  31  per 
cent,  over  the  fall  fresh  sales  price  would  have  been  sufficient  to  cover 
storage  costs. 

Farm  storage  of  sweet  potatoes  proved  unprofitable  to  most  growers 
during  1946-47,  mainly  because  of  the  failure  of  prices  to  rise  seasonally. 
The  fall  price  averaged  $1.35  per  crate  for  fresh  sales  while  the  winter  and 
spring  price  for  stored  sales  averaged  only  $1.14,  resulting  in  a  net  loss, 
including  storage  costs,  of  44  cents  a  crate.  On  the  other  hand,  in  1947-48 
a  net  gain  of  13  cents  a  crate  was  realized  on  stored  sweet  potatoes. 

From  past  results  it  appears  that  an  advantage  can  be  gained  from 
storing  because  the  average  seasonal  price  increase  over  a  period  of  years 
is  sufficient  to  more  than  offset  storage  costs.  But  it  is  possible  that 
in  the  future  increased  farm  and  commercial  storage  holdings  will  tend 
to  reduce  the  price  spread  between  fall  and  spring.  However,  the  avail- 
ability of  farm  storage  facilities  gives  the  individual  grower  more  bar- 
gaining power  in  the  disposal  of  his  entire  crop.  Because  of  the  economies 
of  large  storages  and  the  expense  of  erecting  small  individual  storage 
houses,  the  advantages  that  may  lie  in  cooperatively-owned  storages  by 
groups  of  small  growers  should  not  be  overlooked. 

It  should  be  emphasized  that  in  6  of  the  last  13  seasons  farm  storage 
has  been  unprofitable  for  many  growers.  There  is  such  an  element  of 
risk  in  storing  sweet  potatoes  that  growers  should  be  financially  able 
to  stand  heavy  losses  in  some  years  before  investing  their  money  in  farm 
storage  facilities. 
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PREPACKAGING  TREE  -  RIPENED 
LOUISIANA  PEACHES 


By 

J.  M.  Baker 
Introduction 

The  Louisiana  commercial  peach  crop  in  1948  was  about  35,000 
bushels.  The  industry  though  small  is  growing  rapidly  and  it  may  be 
expected  that  along  with  the  growth  in  production  will  develop  many 
marketing  problems.  Most  of  the  peach  area  is  situated  within  truck- 
transport  range  of  a  number  of  good  markets.  Some  of  the  growers  of 
this  state  are  relatively  new  in  the  peach  business  and  probably  will 
need  information  that  will  help  them  to  establish  efficient  marketing 
methods  and  practices.  It  was  therefore  with  the  purpose  of  helping  to 
develop  a  sound  and  practical  peach  marketing  program  for  the  area 
that  a  series  of  over-all  studies  dealing  with  the  movement  of  the  peach 
crop  from  producer  to  consumer  was  started  during  the  harvest  season 
of  1946. 

The  research  program  thus  far  has  been  divided  into  two  parts.  One 
part  has  been  confined  to  the  problems  of  marketing  peaches  from  the 
orchard  to  the  retail  food  store  and  the  other  part  as  presented  in  this 
report  has  dealt  with  merchandising  methods  and  consumer  preferences 
in  the  store.1  The  studies  conducted  in  the  stores  have  been  largely 
experimental  and  included  such  items  as  consumer  reaction  to  peaches 
of  different  degrees  of  ripeness,  demand  and  price  differentials,  pre- 
packaging, and  methods  of  merchandising.  All  operations  connected  with 
obtaining  the  desired  information  had  the  support  and  cooperation  of 
other  agencies  interested  in  peach  marketing. 

Cooperating  Agencies 

A  number  of  major  services  were  contributed  by  the  cooperating 
agencies.  The  Great  Atlantic  and  Pacific  Tea  Company  provided  the 
retail  store  facilities  and  the  peaches  for  store  tests  and  prepackaging 
experiments;  Container  Corporation  of  America  of  Fort  Worth,  Texas, 
constructed  the  consumer-package  containers;  Bastrop  Orchard  Com- 
pany of  Bastrop,  Louisiana,  graded  the  peaches  for  store  tests  and  pre- 
packaged part  of  them  in  box-like  containers  for  experiments;  E.  I. 
du  Pont  de  Nemours  &  Company  provided  cellophane  for  wrapping 
consumer-package  trays  used  also  for  testing  purposes;  and  Wm.  Wolf 
Bakery  of  Baton  Rouge,  Louisiana,  wrapped  the  trays  in  a  cake-wrap- 
ping machine. 

^The  retail  packaging  and  quality  phase  of  peach  marketing  presented 
in  this  report  was  coordinated  with  the  orchard  and  transportation  phase 
of  peach  marketing  carried  on  by  D.  C.  Alderman  of  the  Department  of 
Horticultural  Research.  y  1 


Objectives 

The  study  had  six  objectives:  (1)  to  observe  consumer  reaction  to 
tree-ripened  peaches  in  the  retail  food  store;  (2)  to  determine  range  and 
average  size  of  consumer  purchases;  (3)  to  compare  the  method  of  pre- 
packaging peaches  at  the  shipping  point  with  prepackaging  them  at  the 
destination;  (4)  to  determine  at  differentials  in  price  the  difference  be- 
tween demand  for  prepackaged  peaches  and  demand  for  peaches  in  the 
open  bin;  (5)  to  compare  the  merchandising  merits  of  different  sizes 
and  types  of  consumer  packages;  and  (6)  to  appraise  the  results  of  the 
study  in  terms  of  practical  use  by  peach  producers  and  retail  food  store 
operators. 

Consumer  Reactions  to  Tree-Ripened  Peaches 

The  first  observations  of  consumer  reaction  to  tree-ripened  peaches, 
which  served  as  preliminary  to  later  studies,  were  made  in  1946  when 
the  fruit  from  North  Louisiana  was  displayed  in  a  large  retail  food 
store.  The  peaches  used  during  the  early  part  of  the  season  consisted 
of  Golden  Jubilee  and  the  ones  displayed  later  were  of  the  Elberta 
variety.  Customers  expressed  much  satisfaction  at  being  able  to  find 
tree-ripened  peaches  on  the  market,  and  the  rapidity  of  purchases  which 
followed  indicated  a  greatly  increased  demand. 

With  the  view  to  helping  establish  better  merchandising  practices 
along  with  better  quality  products,  it  was  anticipated  that  a  knowledge 
of  the  popular  size  of  purchase,  or  the  range  in  sizes,  would  be  needed 
in  pricing  peaches  at  retail  and  in  connection  with  any  program  of  pre- 
packaging. Therefore,  while  the  full-ripe  peaches  were  on  display,  602 
individual  purchases  were  recorded  with  respect  to  the  quantity  taken  at 
the  different  ranges  in  size  and  the  average  size  of  all  individual  pur- 
chases, as  shown  in  Table  1.  The  average  size  of  purchase  of  Golden 
Jubilee  peaches  was  2.3  pounds  and  that  of  the  Elbertas  was  2.4  pounds, 
and  all  subsequent  checks  closely  approximate  these  findings. 


TABLE  1.  Sire  of  Individual  Purchases  of  Louisiana  Golden  Jubilee  and 
Elberta  Peaches  at  Selected  Retail  Food  Store,  New  Orleans, 
Louisiana,  July  1946 


Size  of 
Purchase 

Individual 

Purchases 

Golden 

Jubilee 

Elberta 

in  lbs. 

No. 

Per  cent 

Pounds 

Per  cent 

No. 

Per  cent 

Pounds  I  Per  cent 

Under  1.0   

1 

0.2 

0.8 

0.1 

2 

1.3 

2.0 

.5 

1.0  -  1.9   

14G 

32.4 

193.6 

18.8 

37 

24.3 

49.3 

13.3 

2.0  -  2.9   

156 

34.7 

301.3 

29.2 

64 

42.1 

137.0 

35.9 

3.0  -  3.9   

99 

22.0 

318.2 

30.9 

29 

19.1 

93.8 

25.3 

4.0  -  4.9   

31 

6.9 

128.2 

12.4 

14 

9.2 

56.8 

15.3 

5.0  -  up   

17 

3.8 

88.5 

8.6 

6 

4.0 

32.5 

8.7 

Total   ~  

450 

100.0 

1030.6 

100.0 

152 

100.0 

371.4 

100.0 

Average   -  

2.3 

2.4 
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During  the  succeeding  year,  1947,  some  work  was  done  in  the  retail 
food  stores  to  compare  the  demand  for  full-ripe  peaches  with  the  demand 
for  green-ripe  peaches.  The  green-ripes,  of  course,  comprise  the  kind 
usually  found  on  display.  For  a  comparative  test  the  full-ripe  peaches 
were  packed  in  eight-peach,  cellophane-wrapped  trays,  priced  at  13 
cents  a  pound,  and  placed  by  the  side  of  green-ripe  peaches  displayed 
in  both  cellophane  bags  and  the  open  bin  and  priced  at  10  cents.  With 
this  choice  before  them  consumers  indicated  their  preference  by  pur- 
chasing four  times  as  many  pounds  of  the  full-ripe  peaches  as  they  did  of 
the  green-ripes.  The  results  of  the  test  were  convincing  enough  to  elim- 
inate the  green-ripe  peaches  from  competition  with  the  full-ripes  in 
future  retail  store  studies. 

While  working  with  the  1948  peach  crop  some  observations  were 
made  in  a  selected  food  store  in  Bossier  City,  Louisiana,  with  respect 
to  consumer  reaction  to  early  tree-ripened  peaches  and  the  methods  of 
retailing  them.  As  the  peaches  were  too  small  for  the  box-like  containers 
at  hand  no  consumer  preference  studies  such  as  the  ones  planned  could 
be  conducted.  A  substitute  test  was  provided  by  placing  alongside  the 
loose  peaches  in  open-bin  some  of  the  same  kind  of  peaches  in  cello- 
phane bags.  The  test  was  of  too  short  duration  to  obtain  enough  compar- 
able data  for  publication,  but  it  was  clearly  indicated  that  consumer 
preference  was  for  the  prepared  package.  The  consumers  could  inspect 
the  product  through  the  transparent  walls  of  the  package  and  make  the 
purchase  with  much  ease.  Few  of  the  bulk  peaches  were  taken  while 
the  cellophane  bags  were  available.  Even  though  the  bag  was  preferable 
to  the  open-bin  it  still  lacked  the  qualities  needed  in  retailing  peaches 
at  the  full-ripe  stage. 

Prepackaging  the  Peaches 

The  store  studies  required  two  displays  of  tree-ripened  peaches, 
one  to  consist  of  consumer  packages  and  the  other  bulk  peaches  in  the 
open-bin.  With  the  needed  supply  assembled  at  Bastrop  the  major  task 
in  the  preparatory  work  was  to  put  part  of  the  peaches  in  suitable  types 
of  package  containers. 

As  the  studies  were  "producer  to  consumer"  operations  the  question 
arose  as  to  the  most  advantageous  place,  especially  from  the  standpoint 
of  the  producer,  to  prepackage  peaches  for  retail  store  use.  It  was  known 
that  peaches  could  be  prepackaged  successfully  at  the  consumer  end 
of  the  line,  but  it  was  a  question  as  to  whether  or  not  tree-ripened  peaches 
could  be  packaged  at  the  farm  in  North  Louisiana  and  transported  400 
miles  in  a  refrigerated  truck  to  the  stores  in  Baton  Rouge  and  New 
Orleans  and  arrive  in  acceptable  condition. 

It  was  realized  that  if  this  could  be  done  the  amount  of  time  and 
handling  ordinarily  needed  in  prepackaging  peaches  at  the  destination 
would  be  greatly  reduced.  And  not  only  would  the  marketing  processes  be 
facilitated  but  the  producers  through  proper  organization  and  good  man- 
agement could  perform  some  of  the  "middleman"  services  and  get  paid 
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for  them.  As  these  studies  move  along  one  thing  should  be  kept  con- 
stantly in  mind,  and  that  is  how  to  make  the  marketing  of  Louisiana 
peaches  more  efficient  and  at  the  same  time  net  producers  a  larger 
share  of  the  consumer  dollar. 

As  there  was  no  tray  wrapping  equipment  at  the  shipping  point  to 
prepackage  a  portion  of  the  test  peaches,  it  was  necessary  to  use  cello- 
phane-windowed box  containers.  The  boxes  were  obtained  from  the 
cooperating  container  company  in  two  different  sizes  to  hold  eight 
peaches  and  six  peaches,  respectively.  Since  the  larger  package  con- 
formed more  closely  to  the  size  preferred  by  consumers,  the  major  part 
of  the  supply  consisted  of  that  type.  For  the  prepackaging  at  the  point 
of  destination  an  eight-peach  tray  wrapped  in  cellophane  was  used,  the 
wrapping  being  done  by  the  selected  Baton  Rouge  bakery. 

Transporting  Prepackaged  Peaches 

After  a  certain  portion  of  the  test  peaches  had  been  prepackaged  at 

the  orchard  loading  shed,  the 
packages  were  placed  in  card- 
board master  containers  for  truck 
transport  to  the  selected  retail 
food  store.  The  container  with 
dimensions  of  15"  by  20"  by  8V2" 
accommodates  18  eight  -  peach 
packages  fitted  in  three  layers 
separated  by  cardboard  flats.1  A 
picture  of  a  master  container 
ready  for  shipment  is  presented 
in  Figure  1. 

Five  different  deliveries  of 
the  prepackaged  fruit  were  made 
to  the  store  in  Baton  Rouge  where 
the  tests  were  conducted.  The 
first  three  and  last  of  the  lots 
were  from  Bastrop,  and  the  fourth 
comprised  the  peaches  prepack- 
aged by  the  local  bakery.  Dates 
of  arrival,  the  quantity  of  peaches 
in  each  lot  and  the  amount  of 
losses  in  transit  are  shown  in 
Table  2. 

The  data  indicate  that  the  peaches  arrived  at  the  retail  store  in 
highly  satisfactory  condition  with  an  average  loss  of  five-tenths  of  one 
per  cent,  or  only  one  peach  out  of  every  189.  The  general  quality 
of  the  fruit  was  unusually  well  preserved,  and  most  of  the  deliveries 

T)r.  D.  C.  Alderman  of  the  L.  S-.  U.  Horticultural  Research  Department 
arranged  for  the  containers  and  supervised  the  prepackaging  of  the  peaches 
at  the  orchard  shed. 


Fig.  1 — Master  Container  Filled  with  18  of 
the    Wide,    Cellophane-Windowed  Packages. 
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TABLE  2.    Losses  in  the  Prepackaged  Peaches  from  Farm  Packing  Shed 
to  Retail  Food  Store  in  Baton  Rouge  during  July  1948 


Delivery 
July 
date 


Consumer 
Packages 
(2-lb.) 


Number 

of 
Peaches 


Peaches 

not 
Salable 


Losses 
in 

Per  cent 


12 

14 

22 

24* 

26 


144 
270 
640 
540 
108 


1,152 
2,160 
5,120 
4,320 
864 


8 
17 
22 
24 

1 


0.7 
0.8 
0.4 
0.6 
0.1 


Total 
Per  cent 


1,702 


13,616 


72 


0.5 


*This  delivery  consisted  of  peaches  prepackaged  at  the  Baton  Rouge 
bakery. 

with  respect  to  ripeness  were  ready  for  immediate  retail  use.  In 
some  cases,  however,  the  packages  were  excessively  moist  and  the 
cellophane  somewhat  cloudy,  but  these  conditions  soon  disappeared  after 
unpacking.  Probably  much  of  the  dampness  could  have  been  prevented 
by  having  the  shipping  containers  better  ventilated.  On  the  whole,  the 
experiment  in  prepackaging  peaches  at  the  shipping  point  thus  far  can 
be  rated  as  successful  and  worthy  of  extended  study,  or  even  practical 
use  in  marketing  tree-ripened  fruit. 

It  was  desirable  while  conducting  the  different  tests  to  make  com- 
parisons between  the  amount  of  spoilage  in  bulk  peaches  and  prepack- 
aged peaches  both  in  transit  and  on  the  retail  store  counter,  but  under 
prevailing  conditions  sufficient  data  could  not  be  assembled  for  a  satis- 
factory report.  Therefore,  this  assignment  may  be  extended  to  future 
studies. 


Of  the  1,702  consumer  packages  of  tree-ripened  Elberta  peaches 
received  at  the  selected  retail  food  store  in  Baton  Rouge  and  observed 
for  consumer  reaction,  714  packages  were  placed  by  the  side  of  bulk 
peaches  of  the  same,  or  near  the  same,  quality  as  the  ones  in  the  packages 
to  compete  for  consumer  patronage.  Competitive  displays  were  arranged 
on  four  different  days  during  the  peach  harvesting  season,  as  shown  in 
Table  3,  where  information  on  the  relative  number  and  amount  of  the 
different  kinds  of  purchases  is  also  given.  In  all  tests  except  the  one  con- 
ducted July  27,  the  packaged  peaches  were  priced  at  two  pounds  for  29 
cents  and  the  bulk  peaches  at  two  pounds  for  27  cents.  In  the  July  27 
test  the  same  units  of  packaged  and  bulk  peaches  were  quoted  at  27 
cents  and  25  cents,  respectively.  The  different  types  of  consumer  pack- 
ages put  on  display  are  shown  by  illustration  on  the  cover. 

In  conducting  the  tests  for  consumer  preference  between  packaged 
and  bulk  peaches  some  difficulty  was  encountered  in  obtaining  compar- 
able data.  The  open  bin  as  a  factor  changed  in  appearance  and  quality 
of  product  with  each  succeeding  purchase  or  the  addition  of  replace- 
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ments.  Moreover,  throughout  the  shopping  hours  each  customer  enter- 
ing the  store  was  called  upon  to  choose  between  consumer  packages, 
something  new  in  the  method  of  merchandising,  and  the  old  open  bin 
with  which  she  was  thoroughly  familiar.  It  is  believed  that  these  and 
other  obstacles  were  satisfactorily  overcome  by  constant  care  and  effort 
to  preserve  the  important  competitive  features  of  each  display,  by 
repeated  tests  of  the  same  pattern,  and  by  compiling  only  the  data 
obtained  under  acceptable  conditions.  There  was  a  tabulation  of  the 
number  of  each  kind  of  purchase  every  15  minutes  throughout  the 
periods  of  comparison. 

As  shown  in  the  table,  during  the  four  different  tests  consumers 
made  635  purchases  of  packaged  peaches  which  amounted  in  weight  to 
1,422.5  pounds,  while  the  purchases  of  bulk  peaches  numbered  389  and 
totaled  933.6  pounds.  The  final  tabulation  shows  that  of  the  total  quan- 
tity of  peaches  purchased,  60.4  per  cent  was  in  packages  and  39.6  per 
cent  was  bulk  peaches  from  the  open  bin.  The  exceptionally  wide  dif- 
ference between  the  packaged  and  bulk  peach  purchases  in  the  first 
test,  as  of  July  17,  may  be  attributed  to  the  fact  that  even  though  the 
peaches  in  the  bulk  display  were  of  excellent  quality  they  were  not  so 
good  as  the  ones  in  packages.  All  peaches  used  in  the  other  three  tests, 
both  in  packages  and  bulk,  were  on  the  whole  of  equal  quality.  As  the 
study  progressed  consumers  appeared  to  receive  the  packaged  peaches 
with  increased  interest. 


Fig.  2 — View  of  Consumers  Purchasing  Prepackaged  Peaches  in  a  Large  Retail  Food  Store 

in  Baton  Rouge. 

9 


Package  and  Bulk  Purchases  at  30-Minute  Intervals 


A  comparison  between  the  quantity  of  peaches  purchased  from  the 
consumer  package  display  and  the  amount  of  peaches  taken  in  bulk 
from  the  open  bin  was  calculated  for  each  succeeding  30  minutes  during 
active  four-hour  shopping  periods.  The  results  are  charted  in  Figure  3. 
And  as  observed,  during  the  first  two  periods  when  the  bulk  display 


Percent. 


8:30    9:00    9:30  10:00  10:30  11:00  11:30  12:00  12:30 

Thirty-minute  periods  ending  as  indicated 

Fig.  3 — Difference  in  Per  Cent  of  Prepackaged  and  Bulk  Tree-Ripened  Louisiana  Peaches 
Purchased  Progressively  by  Consumers  at  Selected  Food  Store  during  Four-Hour  Periods, 
Baton  Rouge,  July  1948. 

was  at  its  best  in  appearance  and  quality  the  bulk  purchases  exceeded 
the  purchases  of  packaged  peaches,  with  the  record  of  54.5  per  cent  and 
45.5  per  cent,  respectively.  But  as  the  open  bin  display  deteriorated 
from  customers'  continually  picking  out  the  best  peaches,  and  also  from 
excessive  handling,  the  preference  changed  in  favor  of  the  packages, 
with  a  marked  increase  in  the  difference  in  demand. 


Package  Preference 

During  both  peach  marketing  seasons,  1947  and  1948,  short  but 
conclusive  tests  were  conducted  to  establish  consumer  preference  for 
size  of  package.  Cellophane-wrapped  trays  containing  eight  peaches 
were  displayed  by  the  side  of  the  same  kind  of  packages  containing  six 
peaches.  The  results  of  the  tests,  given  in  Table  4,  indicate  a  decided 
consumer  preference  for  the  larger  package  over  the  smaller  in  the  ratio 
of  about  six  to  four.  An  accompanying  factor  which  also  would  help 
to  eliminate  the  six-peach  container  in  the  comparison  is  the  fact  that  it 
costs  almost  as  much  as  the  eight-peach  container. 


10 


TABLE  4.  Difference  in  Consumer  Demand  Between  Packages  Containing 
Eight  Peaches  and  Packages  Containing  Six  Peaches  at  Selected 
Food  Store  in  Baton  Rouge,  Louisiana,  July  1947  and  July  1948* 


Number  of  Packages  and  Amount  of  Peaches  Purchased 


of' 
Year 

8-Peach 
Packages 

6-Peach 
Packages 

Total 
Packages 

Per  cent  of  Pounds 

Number 

Pounds 

Number 

Pounds 

Number 

Pounds 

8-peach  |  6-peach  | 

Total 

1947 

309 

018.0 

264 

462.0 

571 

1,080.0 

57.2 

1 

42.8 

100.0 

1948 

73 

146.0 

22 

38.5 

95 

184.5 

79.1 

20.9  | 

100.0 

Total 

382 

764.0 

286 

500.5 

666 

1,264.5 

1 

Per  cent 

- 

60.4 

39.6  | 

100.0 

*  Average  weight  of  6-peach  package  was  1.75  pounds  and  of  8-peach 
package  2.00  pounds. 


In  reference  to  choices  in  the  type  of  package,  it  was  evident  that 
the  package  providing  the  largest  amount  of  window  space  through 
which  consumers  could  carefully  inspect  the  peaches  was  preferable. 

Summary  and  Appraisals 

1.  Consumers  in  the  retail  store  reacted  favorably  to  what  in  many 
instances  was  their  first  opportunity  to  purchase  tree-ripened  peaches 
ready  for  table  use.  The  average  size  purchases  of  the  two  different 
varieties  displayed,  Golden  Jubilees  and  Elbertas,  were  2.3  pounds  and 
2.4  pounds,  respectively,  or  an  average  of  eight  peaches  each. 

2.  With  full-ripe  peaches  priced  at  13  cents  a  pound  and  green- 
ripes  at  10  cents,  consumers  in  the  store  showed  a  preference  of  four  to 
one  for  the  full-ripes  over  the  green-ripes. 

3.  By  experiment  it  was  shown  that  tree-ripened  peaches  can  be 
prepackaged  at  the  orchard  shed  in  northern  Louisiana  and  delivered 
to  the  retail  stores  of  Baton  Rouge  and  New  Orleans  in  satisfactory 
condition  for  immediate  store  use.  The  loss  for  five  different  deliveries 
totaling  3,404  pounds  was  18  pounds,  which  was  an  average  loss  of  five- 
tenths  of  one  per  cent,  or  one  peach  out  of  every  189. 

4.  From  competitive  tests  in  the  retail  food  store  between  peaches 
in  consumer  packages  and  peaches  displayed  in  the  open  bin,  with  the 
packaged  fruit  priced  at  one  cent  a  pound  higher  than  the  bulk  peach 
price,  consumers  indicated  their  preference  by  purchasing  three  pounds 
of  the  packaged  peaches  to  every  two  pounds  of  peaches  taken  from  the 
open  bin. 

5.  The  results  from  tests  between  eight-peach  and  six -peach  pack- 
ages reveal  a  decided  consumer  preference  for  the  larger  size. 

Some  of  the  favorable  points  registered  for  prepackaged  peaches 
by  retail  store  customers  included  (1)  the  use  of  good  quality  peaches 
for  consumer  packages;  (2)  uniform  quality  in  the  pack;  (3)  time  saved  in 
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shopping;  (4)  ease  of  handling  package;  (5)  better  sanitation  in  pre- 
packaging over  open  bin  operation;  (6)  all  consumers  get  same  quality 
of  peaches  at  the  same  price;  (7)  peaches  are  protected  from  injury  on 
way  home;  and  (8)  peaches  in  the  consumer  package  keep  better  and 
retain  their  good  flavor  longer  in  the  home  refrigerator  than  do  loose 
peaches.  , 

Store  operators  were  favorably  impressed  with  prepackaging  be- 
cause it  (1)  makes  handling  of  the  peaches  easier;  (2)  maintains  uni- 
form quality  in  display;  (3)  reduces  loss  in  counter  retailing;  (4)  helps 
customers  shop  faster  and  eliminates  congestion  at  the  peach  bin;  and 
(5)  is  consistent  with  improved  merchandising  practices. 

In  conclusion  it  should  be  emphasized  that  all  the  studies  to  date 
indicate  that  customers  in  the  retail  food  store  not  only  prefer  peaches 
that  are  full  ripe  and  contain  the  tree-ripened  flavor  but  that  they  will 
purchase  more  in  the  long  run  and  pay  a  higher  price  for  peaches  of  these 
qualities;  that  prepackaging  peaches  for  store  use  is  practical  and  desir- 
able, and  if  done  at  the  shipping  point  will  contribute  to  economy  in 
marketing  and  afford  additional  benefits  to  producers  or  others  who 
perform  the  prepackaging  services. 
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Dairy  Farming  in  the  North  Louisiana 
Upland  Cotton  Area 


Organization,  Costs,  and  Returns 

By  Frank  D.  Barlow,  Jr..  and  Morris  L.  McGough1 

INTRODUCTION 

Dairy  farms  in  the  North  Louisiana  Upland  Cotton  Area  are 
concentrated  in  two  fairly  distinct  localities.  The  Shreveport  milk- 
shed  comprises  the  upland  areas  of  Caddo  and  DeSoto  Parishes 
and  a  fairly  concentrated  area  in  the  western  part  of  Claiborne 
Parish.  The  Monroe  milkshed  embraces  the  eastern  part  of  the 
North  Louisiana  Upland  Cotton  Area,  and  dairy  farms  are  fairly 
well  scattered  throughout  Lincoln,  Jackson,  and  Ouachita  Parishes.2 

For  several  years  the  agricultural  pattern  of  the  Upland  Cotton 
Area  has  been  undergoing  a  significant  transition  from  a  one-crop 
system  to  various  alternative  enterprises.  In  the  general  search  for 
profitable  alternatives  to  cotton  many  farmers  have  considered 
dairying  as  an  enterprise  that  would  fit  into  existing  farming  sys- 
tems and  provide  a  profitable  use  of  resources. 

In  order  to  have  a  more  reliable  basis  for  appraising  the  long- 
run  potentialities  of  dairying  as  well  as  the  success  of  those  farmers 
who  are  already  in  the  dairy  business,  an  analysis  was  made  of  dairy 
farming  in  the  North  Louisiana  Upland  Cotton  Area  (Figure  1). 
The  Louisiana  Agricultural  Experiment  Station  in  cooperation  with 
the  Bureau  of  Agricultural  Economics  made  a  survey  of  dairy  farms 
in  the  spring  of  1947  in  which  the  following  aspects  were  covered: 

(1)  Complete  record  of  the  farm  business. 

(2)  Record  of  the  dairy  enterprise. 

(3)  The  supply,  demand,  utilization  and  distribution  of  milk. 

Complete  records  were  obtained  on  54  dairy  farms  in  Jackson 
Lincoln,  Claiborne,  Caddo,  and  DeSoto  Parishes  of  the  North  Louisi- 

'Mr.  Morris  L.  McGough  was  formerly  with  the  Louisiana  Agricultural  Experiment  Sta- 
tion.  He  is  now  a  member  of  the  staff  of  Doane  Agricultural  Service,  St.  Louis,  Missouri. 

2ln  the  last  few  years  because  of  the  increasing  demand  for  milk  and  milk  products  quite 
a  few  farmers  in  the  Mississippi  River  Delta  Cotton  Area  have  gone  into  the  dairy  business 
and  the  general  area  has  been  enlarged  considerably. 


ana  Upland  Cotton  Area  for  the  year  1946.  These  farms  sold  the 
bulk  of  their  milk  wholesale  to  the  creameries  in  Monroe  and 
Shreveport. 

Dairy  farms  were  stratified  as  to  size  and  a  random  sample 


Fig  1. — Location  of  the  North  Louisiana  Upland  Cotton  Area. 

was  taken  within  each  size  group.  The  dairy  farms  were  considered 
to  be  representative  of  the  area  and  typical  size  groups  of  dairy 
farms  in  the  area.  The  survey  method  was  employed  in  obtaining 
information  on  the  organization  of  the  farms,  the  dairy  enterprise, 
labor,  and  feeding  practices.  In  most  cases  data  pertaining  to  re- 
ceipts and  expenses  were  taken  directly  from  farm  records.  The 
data  on  the  amount  of  milk  sold,  prices  received,  government  sub- 
sidy, and  butterfat  content  were  obtained  from  the  local  creameries. 
Producer-distributors,  farmers  who  retailed  their  own  milk,  were 
excluded  from  the  sample.  Only  a  few  of  the  farmers  interviewed 
were  selling  any  milk  at  retail,  and  in  all  cases  this  quantity  was 
small. 

It  is  the  purpose  of  this  bulletin  to  present  the  analysis  of  the 
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dairy  farm  business  and  the  dairy  enterprise.3  The  results  obtained 
from  this  analysis  should  be  of  material  value  to  dairy  farmers  in 
the  area  in  improving  their  farm  organization  and  achieving 
economy  in  milk  production.  The  results  also  shed  considerable 
light  on  the  present  returns  to  dairy  farmers,  the  things  that  are  es- 
sential for  success,  and  in  general  they  provide  the  basis  for  apprais- 
ing the  future  possibilities  for  success.  The  results  should  also  be  of 
use  to  farmers  who  plan  to  shift  to  dairying  as  a  major  enterprise 
on  their  farms. 

ORGANIZATION  OF  FARMS  STUDIED 

The  dairy  enterprise  was  the  major  source  of  income  on  all 
farms  included  in  this  study.  However,  crop  production,  principally 
cotton,  was  of  considerable  importance  on  some  farms.  Crop  yields, 
including  both  cotton  and  feed  crops,  were  very  low.  This  was  due 
in  large  part  to  the  low  natural  fertility  of  the  soil  and  to  the  poor 
cultural  practices  followed. 

Considerable  opportunity  exists  for  the  economical  production 
of  forage  on  individual  farms,  but  farmers  have  made  little  effort  to 
produce  feed  on  the  farm.  Enterprise  studies  in  the  area  have  shown 
that  through  the  use  of  improved  fertilization  and  cultural  practices 
farmers  can  produce  roughages  to  a  much  greater  advantage  than 
grains,  and  therefore  should  concentrate  in  the  production  of  forage. 
Soils  in  the  area  respond  well  to  the  application  of  commercial 
fertilizers. 

Much  remains  to  be  done  in  the  improvement  of  pastures.  Pas- 
ture improvement  provides  a  means  of  reducing  the  current  exces- 
sive feed  costs  and  is  generally  conceded  to  be  the  best  means  of 
achieving  lower  dairy  production  costs. 

Land  Use 

The  average  size  of  farm  was  322  acres,  of  which  71  acres  were 
classified  as  cropland  (Table  1) .  Permanent  pasture,  plowable  and 
improved,  averaged  50  acres  per  farm,  or  15  per  cent  of  the  total 
farm  acreage.  Permanent  pasture,  plowable  but  unimproved,  aver- 
aged 115  acres  per  farm,  or  35  per  cent  of  the  total  farm  acreage. 
Woodland  pasture  averaged  75  acres  per  farm,  or  22  per  cent  of  the 
total  farm  acreage. 

Most  of  the  land  operated  on  these  farms  was  devoted  to  the 

sThe  marketing  phases  of  the  work  are  presented  in  a  separate  report  by  W.  H.  Alexander, 
"Milk  Marketing  in  the  North  Louisiana  Upland  Cotton  Area,"  Department  of  Agricultural 
Economics,  Louisiana  State  University. 
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dairy  enterprise,  with  240  acres,  or  72  per  cent  of  the  total  acreage, 
being  utilized  for  pastures. 


TABLE  1.  Land  Use,  54  Dairy  Farms,  North  Louisiana  Upland  Cotton  Area, 

1946 


 .  —  

Acres 

Rented 

Rented 

—  

Land  use 

Owned 

in 

out 

ated 

—  

A  \rpr^  0"^    nor  "f^rm* 

35 

Tilled  cropland  

34 

4 

3 

34 

2 

36 

68 

6 

3 

71 

Permanent  pasture,  plowable  improved  

47 

3 

50 

Permanent  pasture,  plowable  unimproved  

75 

41 

1 

115 

49 

26 

75 

14 

5 

19 

Farmstead       

2 

2 

  255 

81 

4 

332 

Farm  Capital  Investment 

The  average  capital  investment  was  $19,894  (Table  2).  Slightly 
over  one-half  of  the  total  investment  was  in  land  and  buildings.  The 
estimated  value  of  real  estate  owned  was  $41  an  acre.  The  invest- 
ment in  livestock,  which  was  primarily  dairy  cattle,  averaged  $7,152 
per  farm,  or  36  per  cent  of  the  total  farm  capital.  This  indicates  the 
important  position  of  the  dairy  enterprise  in  the  capital  organization 
of  dairy  farms.  Dairy  equipment  made  up  3  per  cent  of  the  total  in- 
vestment, other  machinery  and  equipment  6  per  cent,  and  feed  and 
supplies  3  per  cent.  The  average  capital  investment  was  $375  per 
cow  on  the  farms  included  in  this  study. 


TABLE  2.  Distribution  of  Capital,  54  Dairy  Farms,  North  Louisiana  Upland 

Cotton  Area,  1946 


Farm  capital 


Per  cent 

Item  Dollars  of  total 


Average  per  farm: 

Dairy  animals          6,725 


Buildings 


Total  real  estate 


Total  farm  capital 


34 


Other  livestock    -        427  2 

Total  livestock     7-152  36 

Land   J   5.894  30 


4,510  22 


10,404  52 


Dairy  equipment        636  " 

Other  machinery  and  equipment    1>230  6 

Feed  and  supplies  —    472  3 


19,894  100 
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Livestock  Organization 


There  was  an  average  of  53  dairy  cows  per  farm  on  the  farms 
studied  in  1946  (Table  3).  During  the  year  the  average  herd  increased 
from  50  cows  per  farm  on  January  1,  1946,  to  57  cows  per  farm  on 
December  31,  1946,  indicating  an  expansion  of  the  dairy  enterprise 
during  the  year.  Other  livestock  including  horses,  mules,  beef  cattle, 
hogs,  and  chickens  were  of  minor  importance. 

TABLE  3.  Livestock  Organization,  54  Dairy  Farms,  North  Louisiana  Upland 

Cotton  Area,  1946 


January  1,       December  31,       Average  for 


Type  of  livestock 

1946 

1946 

the  year 

Average  per  farm: 

Dairy  cows,  over  2  years   

Number 

   50 

Number 
57 
11 
11 
2 

Number 
53 
9 

Dairy  heifers,  1-2  years  . 

  7 

Dairy  calves   

  11 

11 

2 

Bulls   

Other  cows,  over  2  years 

  1 

1 

1 

Other  calves   

Workstock  __   

2 

2 

Other  horses  and  colts  . 

  1 

1 

1 

Brood  sows   

1 

1 

Boars   

Other  hogs  and  pigs   

    1 

2 

2 

Poultry   

  49 

49 

49 

Labor  Force 

Dairy  farmers  worked  the  equivalent  of  8  months4  during  the 
year  (Table  4).  The  farmers'  families  worked  the  equivalent  of  4 
months  during  1946,  while  cropper  labor  accounted  for  the  equival- 

TABLE  4.  Labor  Force,  54  Dairy  Farms,  North  Louisiana  Upland  Cotton 

Area,  1946 

Item  All  farms 


Months  of  labor: 

Operator        8 

Family  _    4 

Cropper    _      4 

Hired      16 

Total   ,     32 

Man  equivalent      __  2.7 

Productive  man  work  units: 

Crops   180 

Livestock       430 

Other  receipts      _____      27 

Total        „_  637 

Productive  man  work  units  per  man   236 


■A  month  was  considered  as  25  days. 
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ent  of  4  months  of  work.  Hired  labor  accounted  for  16  months  of 
work  during  the  year.  This  results  in  a  total  of  32  months  of  labor 
expended  in  the  operation  of  the  average  dairy  farm  in  1946,  or 
the  equivalent  of  2.7  men  working  for  the  entire  year. 

Counting  the  amount  of  work  done  by  one  man  in  a  10-hour 
day  as  a  productive  man  work  unit,  there  was  an  average  of  180 
productive  man  work  units  expended  on  crop  production,  430  on 
livestock,  and  27  for  other  activities.  Sixty  per  cent  of  the  man  labor 
was  used  for  livestock,  and  practically  all  of  this  labor  was  devoted 
to  the  dairy  enterprise. 

Since  the  average  man  accomplished  236  10-hour  days  of  work 
on  the  farm  during  the  year,  it  may  be  concluded  that  dairy  farms 
as  a  whole  made  efficient  or  at  least  full  use  of  their  labor  during 
the  year. 


Farm  Receipts 


Total  farm  receipts  averaged  $13,473  per  farm  in  1946.  Sixty- 
eight  per  cent  of  the  receipts  resulted  from  the  sale  of  milk  (Table  5). 

TABLE  5.  Farm  Receipts,  54  Dairy  Farms,  North  Louisiana  Upland  Cotton 

Area,  1946 


Farm  receipts 


Per  cent 

Source  of  receipts  Dollars  of  total 


Average  per  farm: 


Dairy  products    9,239  bb 


Dairy  cattle  sold   

Other  livestock  receipts 


703  5 
209  2 


Total,  livestock  and  livestock  products    10,151  75 

Crops    623  5 

Government  subsidy  i    586  4 

Machinery  and  equipment  sold    6 

Other  receipts        515 


Increase  in  farm  capital 


1,592  12 


Total  farm  receipts  ,   13,473  10Q_ 

Per  cent  of  farm  receipts  from  the  dairy  enterprise  


86 


i  Wartime  milk  subsidy  payments  were  in  effect  until  June;  1946,  at  which  time  they  were 
discontinued. 


Of  all  farm  receipts,  86  per  cent  came  from  the  dairy  enterprise,  in- 
cluding dairy  product  sales,  sales  of  dairy  animals,  government  milk 
subsidy,  and  increase  in  inventory  value  of  dairy  stock.5  Receipts 
from  crops  were  of  minor  importance  and  accounted  for  only  5 


sDairy  enterprise  receipts  were  $11,604  (Table  12). 

8 


per  cent  of  total  receipts.  The  source  of  farm  receipts  indicates  the 
specialized  nature  of  dairy  farms  in  the  North  Louisiana  Upland 
Cotton  Area. 

F?.rm  Expenses 

Average  farm  expenses  amounted  to  $10,819  (Table  6).  Purchased 
feed  was  the  largest  individual  item  of  expense,  averaging  $5,834 
per  farm,  or  54  per  cent  of  all  expenses.  Livestock  purchases  were 
second  in  importance,  being  $1,336  per  farm,  or  12  per  cent  of  all 
expenses.  Man  labor  was  next  in  importance,  amounting  to  $1,248 
per  farm,  or  12  per  cent  of  all  expenses. 

TABLE  6.  Farm  Expenses,  54  Dairy  Farms,  North  Louisiana  Upland  Cotton 

Area,  1946 


Farm  expenses 

Per  cent 

Item  Dollars  of  total 
Average  wage  per  farm: 

Hired  labor                                                                                          1,014  10 

Cropper  labor                                                                                         234  2 

Total  labor   :                                                         1,248  12 

Custom  work                                                                                           21  — 

Board   ;                                           26  — 

Repairs  to  machinery                                                                             115  1 

Repairs  to  bldgs.  and  fences                                                              119  1 

Truck  costs         -                     259  2 

Tractor  costs                                                                                         69  1 

Auto  costs  — -                                                                                     63  1 

Hauling  milk  and  feed                                                                         359  3 

Feed                                                                                                 5,834  54 

Salt                                                                                                       27  — 

Fertilizer                                                                                             193  2 

Seed                                                                                                     63  1 

Ginning                                                                                                13  — 

Sprays  and  disinfectants   -                                                        45  — 

Ice                                                                                                        25  — 

Electricity                                                                                           135  1 

Other  utilities                                                                                       17  — 

Taxes                                                                                                    34  — 

Insurance   1                                    21  — 

Miscellaneous  livestock  expenses                                                          58  1 

Miscellaneous   .'                                            67  1 

Total  current  expenses  ____  '                                          8,816  81 

Livestock  purchased                                                                         1,336  12 

Machinery  and  equipment  purchased    168  2 

Dairy  equipment  purchased                                                                    72  1 

Real  estate  improvements                                                                   138  1 

Land  rent   .                                91  1 

Decrease  in  farm  capital                                                                    198  2 

Total  other  expenses   .                                                    2,003  19 

Total  farm  expenses                                                                        10,819  100 

Per  cent  of  farm  expenses  for  the  dairy  enterprise       86 
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Eighty-six  per  cent  of  all  farm  expenses  were  assessed  to  the 
dairy  enterprise.  Thus  it  is  apparent  that  the  dairy  enterprise  ac- 
counted for  86  per  cent  of  the  farm  receipts  and  was  responsible  for 
86  per  cent  of  the  farm  expenses. 

Farm  Returns 

The  average  family  income  on  these  farms  (gross  receipts  less 
gross  expenses)  was  $2,655  (Table  7).  This  represents  the  amount 
received  by  the  farm  operator  and  his  family  for  their  year's  work 
and  management  and  for  the  use  of  all  farm  capital.  When  the  value 
of  unpaid  family  labor  is  subtracted  from  the  family  income,  a  farm 

TABLE  7.  Business  Summary,  54  Dairy  Farms,  North  Louisiana  Upland 

Cotton  Area,  1946 


Item  Per  farm 


Dollars 

Average  per  farm: 

1.  Total  capital        19,894 

2.  Farm  receipts       13,474 

3.  Farm  expenses        10,819 

4.  Family  income  (2  minus  3)   2,655 

5.  Unpaid  family  labor  _._      485 

6.  Farm  income  (4  minus  5)    2,170 

7.  Interest  on  capital  (at  5%)      995 

8.  Labor  income  (6  minus  7)    1,175 

9.  Farm  privileges      873 

10.  Labor  earnings  (8  plus  9)      2,048 

11.  Estimated  value  of  operator's  labor     1,538 

12.  Return  on  capital  (6  minus  11)    632 

13.  Per  cent  return  on  farm  capital   _  3.2% 


income  of  $2,170  is  obtained.  This  is  the  amount  the  operator  received 
for  his  year's  labor  and  management  and  for  the  use  of  all  farm  cap- 
ital. If  an  interest  charge  on  farm  capital  of  5  per  cent  is  deducted 
from  farm  income,  the  operator's  labor  income  is  obtained.  The 
average  labor  income  was  $1,175.  This  represents  what  the  farmer 
received  for  his  year's  work  in  addition  to  the  use  of  a  house  and 
products  furnished  by  the  farm.  If  the  value  of  farm  privileges,  which 
averaged  $873  per  farm,  is  added  to  labor  income,  the  farmers  had 
labor  earnings  of  $2,048  per  farm.  The  operator's  labor  earnings  rep- 
resent the  return  to  the  farmer  for  his  labor  and  management  for 
the  year  plus  the  value  of  a  house  to  live  in  and  other  perquisites. 

The  value  placed  by  farm  operators  on  their  labor  and  manage- 
ment for  the  year  amounted  to  $1,538.  Subtraction  of  this  amount 
from  the  farm  income  of  $2,170  leaves  a  return  to  farm  capital  of 
$632.  This  represents  a  return  to  farm  capital  of  3.2  per  cent. 

Variation  in  Returns — The  54  dairy  farms  varied  widely  in  their 
income-producing  ability.  This  is  evident  from  the  variations  in  labor 
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income  on  individual  farms,  as  shown  in  Figure  2.  The  highest  labor 
income  was  $5,411  and  the  lowest  labor  income  was  a  minus 
$2,723.  Twenty-eight  per  cent  of  the  farms  in  this  study  had  a  nega- 
tive labor  income,  46  per  cent  had  a  labor  income  less  than  $1,000, 
and  33  per  cent  had  a  labor  income  of  $2,000  or  more. 


Labor  Income 
(Dollars) 


6,000  - 


4,000 


2,000 


-2,000  - 


Individual  Farms 

ig.  2. — Variation  in  Labor  Income  on  54  Dairy  Farms,  North  Louisiana  Upland  Cotton  Area. 


These  results  reaffirm  the  seriousness  of  the  problem  with  which 
the  dairy  industry  of  this  section  is  confronted,  and  show  conclusive- 
ly that  better  management  and  significant  reorganization  of  farms 
are  necessary  if  farmers  expect  to  operate  their  dairy  farms  on  a 
profitable  basis. 

The  following  sections  dealing  with  the  dairy  enterprise  and  the 
farm  business  attempt  to  point  out  some  of  the  causes  for  the  wide 
variations  in  income  among  farms. 


THE  DAIRY  ENTERPRISE 


The  discussion  on  the  various  aspects  of  the  dairy  enterprise  is 
presented  as  follows:  (1)  production  and  disposition  of  milk,  (2) 
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cost  of  producing  milk,  (3)  enterprise  returns,  and  (4)  feeding  prac- 
tices. 

Wide  variations  were  found  in  the  enterprise  on  the  54  farms 
included  in  this  study.  This  size  of  dairy  herds  varied  considerably 
and  ranged  from  11  to  163  cows  per  farm.  The  average  for  all  farms 
was  53  cows.  Of  this  number,  64  per  cent,  or  34.1  cows,  were  being 
milked  throughout  the  year.  Or  stating  this  another  way,  the  aver- 
age cow  was  milked  about  8  months  out  of  the  year. 

Production  and  Disposition  of  Milk 

The  study  embraced  a  total  of  2,863  cows  that  produced  10,908,050 
pounds  of  milk  on  the  54  farms  in  1946.  The  average  production  of 
milk  for  the  year  was  202,001  pounds  per  farm,  74,815  pounds  per 
man  equivalent,  and  3,811  pounds  per  cow  in  the  herd  (Table  8).  Of 


TABLE  8.  Production  and  Disposition  of  Milk,  54  Dairy  Farms,  North 
Louisiana  Upland  Cotton  Area,  1946 


Production 

Item 

Pounds 

Per  cent 
of  total 

Aveiage  per  farm: 

  178,137 

88 

  2,642 

1 

  6,880 

4 

  3,973 

2 

  10,369 

5 

  202,001 

100 

  74,815 

.....   3,811 

  9,218 

   3,414 

  174 

the  milk  produced,  93  per  cent  was  sold,  5  per  cent  was  fed  to  calves, 
and  2  per  cent  was  consumed  by  farm  families. 

The  average  butterfat  production  was  9,218  pounds  per  farm, 
3,414  pounds  per  man,  and  174  pounds  per  cow.  The  average  annual 
butterfat  content  ranged  from  a  low  of  3.8  per  cent  per  herd  to  a  high 
of  5.2  per  cent  per  herd.  The  average  monthly  butterfat  content  for 
all  herds  ranged  from  4.5  per  cent  in  March,  April,  and  July  to  5.2 
per  cent  in  December  (Figure  3). 

Cows  on  farms  in  the  area  were  primarily  of  Jersey  strain. 
Twenty-five  herds  were  composed  entirely  or  to  a  large  extent  of 
purebred  cows,  while  25  others  were  composed  of  grade  cows,  and 
4  herds  were  about  evenly  divided  between  purebreds  and  grades. 
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The  Cost  of  Producing  Milk 


The  cost  of  producing  milk  was  calculated  according  to  the  direct 
allocation  method.  The  direct  items  of  expense,  such  as  feed,  labor, 
milk  hauling,  etc.,  that  were  incurred  entirely  for  the  dairy  were 


Fig.  3. — Average  Monthly  Butterfat  Content  of  Milk  Sold  Wholesale,  54  Dairy  Farms,  North 
Louisiana  Upland  Cotton  Area,  1946. 

charged  directly  to  the  enterprise.  Joint  costs  were  allocated  on  the 
basis  of  the  use  that  was  attributable  to  the  dairy  enterprise. 

Purchased  feeds  were  charged  at  the  price  the  farmer  paid  for 
them.  Home-grown  feeds  were  charged  to  the  dairy  enterprise  at 
the  prevailing  farm  price  in  1946.6  A  flat  charge  of  30  cents  an  hour 
for  all  labor  expended  directly  on  the  dairy  enterprise  was  charged 
to  the  dairy  enterprise  on  all  farms. 

Feed  Costs— Feed  was  by  far  the  largest  item  of  cost  in  the  op- 
eration of  the  dairy  enterprise,  accounting  for  62  per  cent  of  the  total 
cost  of  producing  milk.  The  cost  of  feed  was  $113.45  per  cow,  or  $2.98 
per  100  pounds  of  milk  produced  (Table  9). 

Of  the  feed  cost,  the  greater  portion  was  for  purchased  feeds, 
which  represented  90  per  cent  of  the  total  feed  cost  of  the  dairy 


eThe  cost  of  producing  home-grown  feeds  was  not  considered  in  the  valuation  of  these  feeds. 
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enterprise.  The  average  cost  of  purchased  feed  was  $102.62  per  cowy 
or  $2.69  per  100  pounds  of  milk  produced. 

TABLE  9.  Average  Cost  of  Feed.  54  Dairy  Farms,  North  Louisiana  Upland 

Cotton  Area,  1946 


Kind  of  feed 


Feed  costs    Feed  costs 
per  cow       per  cwt.    Feed  costs  per  farm 
in  herd        of  milk 


Dolh 


Dollars 


2.69 


.04 
.01 


.05 

.18 
.04 
.02 


.24 

.29 
2.47 
.51 


Dollars      Per  cent 
of  Total 


5,439 


102 

361 
75 
36 


472 

574 
4,999 
1,014 


SO 


Feed,  purchased: 

Concentrates         92.40  2.42  4,897  81 

Roughages    -----    10.22  .27  542  9 

Total  feed  purchased   102.62 

Feed,  home-grown: 
Concentrates : 

Corn      147 

Oats   -    -21 

Sweet  potatoes       -09 

Other    -    15 

Total     \  -  1-92 

Roughages: 

Hay      -----   6.81 

Soybeans    1.42 

Sorgos      -68 

Total  _   -  8.91 

Total  feed  home-grown    -   10.83 

Total  concentrates    — -  94.32 

Total  roughages        19.13 

Total  all  feed    _    113.45  2^98  6,013  100" 


Purchased  concentrates,  at  $92.40  per  cow,  or  $2.42  per  100 
pounds  of  milk,  accounted  for  81  per  cent  of  the  total  feed  cost,  and 
purchased  roughages,  at  $10.22  per  cow,  or  $0.27  per  100  pounds  of 
milk,  accounted  for  9  per  cent  of  the  total  feed  cost.7 

Home-grown  feeds,  at  $10.82  per  cow,  or  $0.29  per  100  pounds  of 
milk  produced,  accounted  for  10  per  cent  of  the  feed  cost  of  the  dairy 
enterprise. 

Concentrates  accounted  for  83  per  cent  of  the  total  feed  cost  as 
compared  to  17  per  cent  for  roughages.  Purchased  concentrates, 
consisting  principally  of  16  per  cent  and  18  per  cent  protein  com- 
mercial mixed  dairy  feeds,  accounted  for  98  per  cent  of  the  total 
cost  of  concentrates,  while  home-grown  concentrates  accounted  for 
the  remaining  2  per  cent.  Purchased  roughages  accounted  for  53  per 
cent  of  the  total  cost  of  roughages,  while  home-grown  roughages 
made  up  the  remaining  47  per  cent. 

Labor,  Power  and  Equipment  Costs — The  charge  for  labor,  pow- 


"7 All  references  in  this  study  to  roughages  mean  dry  roughages. 
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er,  and  equipment  for  the  production  and  hauling  of  milk  is  present- 
ed in  Table  10.  This  amounted  to  20  per  cent  of  the  total  costs  of 
conducting  the  dairy  enterprise.  This  charge  may  be  broken  down 
into  production  costs  of  $29.22  per  cow,  or  $0.77  per  100  pounds 
of  milk,  and  milk  hauling  costs  of  $6.94  per  cow,  or  $0.18  per  100 
pounds  of  milk. 

An  average  of  77  hours  of  man  labor  was  spent  on  each  cow  in 
the  herd,  at  a  cost  of  $23.05  per  cow,  or  $0.61  per  100  pounds  of  milk. 
This  accounted  for  64  per  cent  of  the  total  labor,  power,  and  equip- 
ment cost  of  conducting  the  dairy  enterprise. 


TABLE  10.  Average  Labor,  Power  and  Equipment  Costs,  54  Dairy  Farms, 
North.  Louisiana  Upland  Cotton  Area,  1946 


Item 

Costs 
per  cow 
in  herd 

Costs 
per  cwt. 
of  milk 

Cost  per  farm 

Dollars 

Dollars 

Dollars 

Per  cent 

of  Total 

Production: 

Labor  _•  

    23.05 

.61 

1,122 

64 

Truck  use   

  2.26 

.06 

120 

6 

Dairy  equipment  use   

  1.64 

.04 

87 

5 

Auto  use       

---    1.02 

.03 

54 

3 

Feed  hauling       

  1.25 

.03 

66 

3 

Total   

  29.22 

.77 

1,549 

81 

Milk  hauling: 

Truck  use  

  1.45 

.04 

77 

4 

Hired  milk  hauling   

  5.49 

.14 

291 

15 

Total       

  6.94 

.18 

368 

19 

  Summary   

Production  and  hauling: 

Labor    ....   

  23.05 

.61 

1,222 

64 

Truck  use   

    3.72 

.10 

197 

10 

Dairy  equipment  use   

  1.64 

.04 

87 

5 

Auto  use        - 

.  .   1.02 

.03 

54 

3 

Feed  hauling   

  1.25 

.03 

66 

3 

Hired  milk  hauling   

    5.49 

.14 

291 

15 

Total   

  36.17 

.95 

1,917 

100 

Hours  of  man  labor   

Returns  per  hour  of  labor   

77 

2.0 

4,074 

78  cents 

The  average  cost  of  getting  the  milk  from  the  farm  to  the  milk 
plant  was  $0.18  per  100  pounds.  A  few  farmers  hauled  their  own  milk 
to  market  in  their  own  trucks  but  most  farmers  hired  their  milk 
hauled  to  market  by  local  routemen. 

Pasture  Costs — The  cost  of  pasture  for  the  dairy  herd  on  the  54 
farms  was  $13.45  per  cow,  or  $0.35  per  100  pounds  of  milk  produced, 
representing  7  per  cent  of  the  total  enterprise  expenses. 


Other  Costs — Costs  other  than  for  feed,  labor,  power,  and  equip- 
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ment,  and  pasture  amounted  to  $19.02  per  cow,  or  $0.50  per  100 
pounds  of  milk  produced.  These  costs  included  the  cost  of  crops  pas- 
tured, farm  building  use,  depreciation  of  dairy  cattle,  interest  on 
dairy  cattle,  and  other  miscellaneous  costs. 

Summary  of  Costs  of  Producing  Milk — The  average  cost  of  pro- 
ducing milk  was  $4.78  per  100  pounds  of  milk  produced  (Table  11). 
However,  due  primarily  to  differences  in  feed  and  labor  expenses 
among  farms,  there  were  great  variations  in  cost  on  individual  farms. 
Cost  per  100  pounds  of  milk  produced  on  individual  farms  ranged 
from  $3.35  to  $8.37. 


TABLE  11.  Average  Cost  of  Producing  Milk,  54  Dairy  Farms,  North 
Louisiana  Upland  Cotton  Area,  1946 


Cost  items 

Costs 
per  cow 
in  herd 

Costs 
per  cwt. 
of  milk 

Cost  per 

farm 

Dollars 

Dollars 

Dollars 

Per  cent 

of  Total 

Feed     

113.45 

2.98 

6,013 

62 

Labor,  power  and  equipment- 

-Prod. 

  29.23 

.77 

1,549 

16 

Labor,  power  and  equipment- 

-Mkt   

  6.94 

.18 

368 

4 

Crops  pastured  ____  

  1.64 

.04 

87 

1 

Pasture  land  usage   

  13.45 

.35 

713 

7 

Farm  building  use   

  3.89 

.10 

206 

2 

Depreciation  of  dairy  cattle 

 .  1.64 

.04 

87 

1 

Interest  on  dairy  cattle  

  6.34 

.17 

336 

4 

Miscellaneous     

  5.51 

.15 

292 

3 

Total   

 182.09 

4.78 

9,651 

100 

Variation  in  production  costs  were  so  great  that  it  is  reasonably 
obvious  that  there  is  urgent  need  for  improving  management  prac- 
tices on  many  individual  farms.  It  is  realized  that  all  farms  will  not 
be  able  to  produce  milk  at  the  lowest  cost  or  at  the  same  cost  because 
of  variations  in  the  size  of  business  and  other  related  factors,  but  it  is 
vital  to  the  industry  that  farmers  with  excessive  production  costs 
examine  their  operations  with  the  view  of  increasing  efficiency  and 
reducing  unnecessary  costs. 

Enterprise  Returns 

Receipts  from  the  Dairy  Enterprise — Dairy  receipts  include  the 
following: 

(1)  The  cash  value  of  all  milk  sold,  which  includes  milk  sold  at 
wholesale  and  retail  and  surplus  milk  that  is  sold  at  whole- 
sale for  manufacturing  purposes. 

(2)  The  estimated  value  of  milk  used  for  human  consumption 
on  the  farm. 
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(3)  The  estimated  value  of  milk  fed  to  calves  on  the  farm. 

(4)  The  estimated  value  of  all  manure  produced. 

(5)  The  estimated  value  of  all  beef  contributed  by  the  dairy 
enterprise  for  home  consumption. 

(6)  The  government  milk  subsidy  received  during  the  first  6 
months  of  1946. 

(7)  The  appreciation  of  the  dairy  herd. 

Total  dairy  receipts  averaged  $11,604  per  farm,  $218.94  per  cow 
in  the  herd,  or  $5.74  per  100  pounds  of  milk  produced  (Table  12). 

Milk  Receipts— Milk  receipts  averaged  $10,503  per  farm,  $198.16 
per  cow  in  the  herd,  and  $5.20  per  100  pounds  of  milk  produced.  Re- 
ceipts from  milk,  both  cash  and  non-cash,  accounted  for  91  per  cent 
of  the  dairy  enterprise  returns.  Sales  of  wholesale  milk  averaged  $8,- 
702  per  farm,  or  $164.19  per  cow  in  the  herd,  and  represented  75 


TABLE  12.  Receipts  from  the  Dairy  Enterprise,  54  Dairy  Farms,  North 
Louisiana  Upland  Cotton  Area,  1946 


Receipts 

Receipts 

Source  of  receipts 

per  cow 

per  cwt. 

Receipts  per  farm 

in  herd 

of  milk 

Dollars 

Dollars 

Dollars 

Per  cent 

of  Total 

Milk: 

Wholesale   

 164.19 

4.31 

8,702 

75 

Retail     \  :  

  4.34 

.11 

230 

2 

Surplus   

 7.09 

.19 

376 

3 

Farm  use    -   

  3.77 

.10 

200 

2 

Calves   

  7.83 

.20 

415 

4 

Subsidy  payments   

  10.94 

.29 

580 

5 

Total  milk      

-198.16 

5.20 

10,503 

91 

Dairv  cattle  appreciation  

   13.96 

.37 

740 

6 

Manure  used  —     

  6.51 

.17 

345 

3 

Beef   -  

  .30 

16 

Total  receipts   

 218.94 

5.74 

11,604 

100 

Net  enterprise  returns  over  expenses 

  36.85 

.96 

1,953 

per  cent  of  the  total  receipts  from  the  dairy  enterprise.  Retail  sales 
were  $230  per  farm,  or  $4.34  per  cow  in  the  herd.  Sales  of  surplus 
milk  accounted  for  $376  per  farm,  or  $7.09  per  cow  in  the  herd.  The 
value  of  milk  consumed  on  the  farm  was  $200  per  farm,  or  $3.77 
per  cow,  and  the  value  of  milk  fed  to  calves  was  $415  per  farm, 
or  $7.83  per  cow.  The  government  subsidy  received  during  the  first 
6  months  of  1946  accounted  for  5  per  cent  of  all  dairy  receipts  and 
averaged  $580  per  farm,  or  $10.94  for  each  cow  in  the  herd. 


Other  Receipts — Appreciation  of  the  dairy  herd  accounted  for 
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8  per  cent  of  the  dairy  receipts.  The  estimated  value  of  manure  pro- 
duced amounted  to  3  per  cent  of  the  total  receipts. 

Summary  of  Returns — Total  receipts  from  the  dairy  enterprise 
were  $11,604  per  farm,  $218.94  per  cow  in  the  herd,  or  $5.74  per  100 
pounds  of  milk  produced.  The  total  expenses  of  the  enterprise  were 
$9,651  per  farm,  $182.09  per  cow,  and  $4.78  per  100  pounds  of  milk 
produced.8  The  average  net  return  over  expenses  for  the  dairy  en- 
terprise was  $1,953  per  farm,  $36.85  per  cow,  or  $0.96  per  100  pounds 
of  milk  produced. 

Feeding  Practices 

Feed  was  the  most  important  single  item  of  cost  in  producing 
milk  in  the  North  Louisiana  Upland  Cotton  Area,  accounting  for  over 
60  per  cent  of  the  total  cost.  The  importance  of  feed  in  milk  produc- 
tion suggests  the  desirability  of  following  the  best  feeding  practices 
that  are  recommended  to  dairy  farmers  in  the  area. 

The  feeding  practices  followed  by  most  farmers  participating  in 
this  study  varied  widely  from  farm  to  farm  and  in  the  main  fell  far 
short  of  recommended  feeding  standards.  It  is  probable  that  the 
adoption  of  better  feeding  practices  would  do  more  to  increase  net 
returns  to  the  dairy  enterprise  than  any  other  single  factor. 

In  evaluating  the  adequacy  of  the  feeding  practices  employed 
in  the  area,  it  should  be  recognized  that  the  farmers  interviewed  were 
in  many  cases  uniformed  as  to  recommended  feeding  standards  and 
also  that  feed  was  extremely  scarce  and  difficult  to  obtain  during  the 
period  covered  in  this  survey.  Many  dairy  farmers  would  have  done 
a  better  job  of  feeding  if  feed  supplies  had  been  adequate.  In  the 
appraisal  of  feeding  practices  the  following  points  were  considered 
to  be  of  significant  importance: 

(1)  Kind  and  amount  of  feed  used. 

(2)  Feeding  according  to  individual  production. 

(3)  Concentrate — roughage  ratio. 

(4)  Milk — concentrate  ratio. 

Kind  and  Amount  of  Feed  Used — The  kind  and  amounts  of  feed 
used  are  presented  in  Table  13.  Kinds  of  feed  are  summarized  as 
to  purchased  or  home-grown  concentrates  and  purchased  or  home- 
grown roughages. 

The  average  quantity  of  concentrates  fed  per  farm  amounted 
to  140,063  pounds  of  which  98  per  cent  was  purchased  and  2  per  cent 

eSee  Table  11. 
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TABLE  13.  Kind  and  Amounts  of  Feed  Used,  54  Dairy  Farms,  North 
Louisiana  Upland  Cotton  Area,  1946 


Pounds 

Pounds 

Feed  per 

farm 

of  feed 

of  feed  — 

Kind  of  feed 

per  cow 

per  cwt. 

Pounds 

Per  cent 

in  herd 

cf  milk 

erf  +r»tnl 

Concentrates,  purchased    

2,583 

67.8 

136,913 

98 

Concentrates,  home-grown: 

Corn    

46 

1.2 

2  438 

Oats 

c 

.i 

293 

Sweet  potatoes 

3 

1  A  P 

Other 

i 

271 

Total      

60 

1.5 

3,150 

2 

Total  concentrates  ....  

2,643 

69.3 

140,063 

100 

Roughages,  purchased     

  754 

19.8 

40,009 

50 

Roughages,  home-grown: 

Hay 

611 

10. u 

32,400 

40 

Soybeans 

87 

2  3 

6 

Sorgos     

56 

1.5 

3,000 

4 

Total  _i  

754 

19.8 

40,000 

50 

Total  roughages   

1,509 

39.6 

80,000 

100 

Ratio— Concentrates  to  roughages   

1:0.6 

Pounds  of  milk  per  pound  of  concentrates 

1.4 

was  home-grown.  The  average  quantity  of  roughages  fed  per  farm 
amounted  to  80,000  pounds  of  which  50  per  cent  was  purchased. 

It  should  be  observed  that  dairymen  in  the  North  Louisiana 
Upland  Cotton  Area  depend  almost  completely  upon  purchased  con- 
centrates, and  only  half  of  all  roughages  are  produced  on  the  farm. 
This  dependence  of  dairy  farmers  on  purchased  feeds  has  consider- 
able influence  upon  their  feeding  practices  and  is  largely  responsible 
for  the  poor  feed  balance  that  exists  on  most  farms. 

Feeding  According  to  Individual  Production — It  is  vital  that  in- 
dividual cows  be  fed  sufficient  feed  to  provide  the  necessary  nu- 
trients for  milk  production.  If  cows  of  high  production  capacity  are 
not  fed  adequately,  milk  production  declines  to  the  level  afforded 
by  the  nutrients  they  receive.  Many  individual  cows  are  potentially 
high  producers  but  are  forced  to  be  lower  producers  because  they 
are  not  given  the  proper  kinds  and  amounts  of  feed.  It  is  just  as 
unwise  to  overfeed  a  poor  milk  producer  as  it  is  to  underfeed  a  good 
milk  producer.  Cows  with  low  milk  production  capacity  do  not  make 
full  use  of  liberal  feeding  and  only  store  up  excess  food  nutrients 
in  the  form  of  body  fat.  Feeding  individual  dairy  cows  according  to 
production  enables  farmers  to  eliminate  the  "boarders." 

As  to  the  feeding  of  concentrates,  C.  H.  Staples,  an  outstanding 
dairy  authority  of  the  South,  has  stated:  "The  best  plan  for  grain 
feeding  is  to  make  up  a  grain  mixture  for  the  average  of  the  herd 
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and  then  feed  each  cow  in  proportion  to  production.  Best  results 
can  be  obtained  only  by  carefully  observing  each  cow  and  feeding 
her  according  to  her  requirements.  The  keeping  of  an  accurate 
production  record  by  weighing  and  testing  milk  is  fundamental 
in  securing  the  maximum  production  from  a  dairy  cow."9 

This  practice  of  mixing  a  grain  ration  and  feeding  according 
to  individual  production  has  been  a  major  principle  for  dairy  farm- 
ers in  the  important  dairy  areas  for  a  long  time.  Despite  this  tested 
principle,  only  4  of  the  54  farmers  interviewed  were  making  an 
attempt  to  follow  this  practice.  Most  of  the  farmers  were  feeding 
their  cows  the  same  amount  of  feed  regardless  of  production. 

Concentrate— Roughage  Ratio — In  order  to  secure  the  greatest 
net  returns  from  dairying,  one  of  the  first  essentials  is  to  provide 
the  cows  with  an  abundance  of  good  quality  roughage.  In  the  more 
successful  dairy  areas  cows  are  usually  fed  about  3  to  3.5  pounds 
of  roughage  for  each  pound  of  concentrates.  Likewise,  in  this  area 
the  ratio  of  concentrates  to  roughages  should  be  about  1  to  3  or  3.5, 
yet  the  ratio  prevailing  on  the  54  farms  included  in  this  study  was 
1  pound  of  concentrates  to  0.6  pound  of  roughage  in  1946. 

Without  question,  larger  quantities  of  roughages  should  be  fed 
to  dairy  animals  in  this  area;  however,  it  is  questionable  if  the  in- 
creased feeding  of  roughages  should  be  brought  about  through  larger 
purchases.  Additional  roughage  should  be  produced  on  the  farm.  On 
the  basis  of  enterprise  information  available  on  roughage  crops  in 
the  North  Louisiana  Upland  Cotton  Area,  it  appears  desirable,  feasi- 
ble, and  profitable  for  farmers  to  follow  recommended  cultural  and 
fertilization  practices  in  the  production  of  forage  crops  and  to  pro- 
duce sufficient  forage  to  meet  the  minimum  requirements  of  the 
dairy  herd. 

Roughage  requirements  of  the  dairy  herd  in  this  area  could  be 
met  in  part  for  a  large  part  of  the  year  by  the  improvement  of  farm 
pastures. 

Milk — Concentrate  Ratio — The  milk-concentrate  ratio  refers  to 
the  number  of  pounds  of  milk  that  are  obtained  from  one  pound  of 
concentrates.  This  ratio,  or  the  production  of  milk  per  pound  of  feed, 
is  very  low  in  the  North  Louisiana  Upland  Cotton  Area.  In  most 
successful  dairy  areas,  a  production  of  2.5  to  3  pounds  of  milk  per 
pound  of  concentrates  would  be  considered  standard,  but  only  1.4 
pounds  of  milk  were  obtained  per  pound  of  concentrates  fed  on  the 
dairy  farms  included  in  this  survey  (Table  13). 

An  average  of  2.643  pounds  of  concentrates  per  cow  was  fed  in 

sStaples,  C.  H.,  How  to  Select  Dairy  Cattle  and  Develop  the  Dairy  Herd,  Extension  Circu- 
lar No.  121,  May  1929,  Louisiana  State  University,  p.  17. 
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1946  (Table  13.)'°  The  amount  of  concentrates  fed  ranged  from  a  herd 
average  of  1,152  pounds  per  cow  annually  to  a  herd  average  of  5,784 
per  cow.  An  average  of  10  pounds  of  concentrates  was  fed  daily  to 
each  cow  that  was  being  milked.  The  daily  amount  fed  varied  sea- 
sonally, ranging  from  12  pounds  per  cow  in  the  winter  to  9.5  pounds 
in  the  spring,  8.5  pounds  in  the  summer  and  10.5  pounds  in  the  fall. 

The  low  milk-to-grain  ratio  was  largely  caused  by  the  follow- 
ing: (1)  the  failure  of  dairymen  to  feed  according  to  individual  pro- 
duction, (2)  the  low  ratio  of  roughages  to  concentrates,  (3)  the  prac- 
tice of  wintering  dry  cows  on  high  priced  concentrates  rather  than 
on  roughages,  (4)  feeding  young  stock  and  bulls  a  high  proportion 
of  concentrates  to  roughages,  and  (5)  the  inadequacy  of  pastures  for 
providing  a  sufficient  supply  of  succulent  feed. 

Summary  on  Feeding  Practices — In  evaluating  the  adequacy 
of  the  feeding  practices  employed,  as  well  as  in  appraising  those  prac- 
tices that  are  recommended,  it  is  essential  that  the  following  things 
be  considered: 

(1)  The  type  and  amount  of  feed  that  is  produced  locally  in  the 
area. 

(2)  The  degree  that  dairy  farmers  depend  upon  the  purchase  of 
commercial  feed. 

(3)  The  concentrate — roughage  ratio  and  the  relative  prices  of 
concentrates  and  roughages. 

(4)  The  milk-feed  ratio  and  the  relative  prices  of  milk  and  feed. 

(5)  The  opportunity  of  producing  more  feed  on  the  farm. 

Probably  the  best  way  to  increase  profits  from  the  dairy  busi- 
ness in  the  area  is  for  farmers  to  adopt  approved  practices  insofar  as 
feasible  in  order  to  make  more  efficient  use  of  their  feed  and  conse- 
quently their  dairy  cows.  Ways  in  which  the  farmers  can  cut  their 
production  costs  are:  (1)  feed  cows  according  to  production,  (2)  feed 
dry  cows,  young  stock,  and  bulls  less  concentrates  and  more  rough- 
ages, (3)  fertilize  and  improve  pastures  in  order  to  provide  grazing 
for  the  dairy  herd  most  of  the  year,  (4)  fertilize  and  adopt  other 
recommended  practices  in  the  production  of  forage  crops,  and  (5) 
grow  enough  roughages  on  the  farm  to  provide  the  proper  balance 
between  concentrates  and  roughages. 

ioFeed  calculations  were  made  on  the  basis  of  the  whole  herd  including  cows,  bulls,  and 
young  stock.  For  this  reason  the  amount  fed  per  100  pounds  of  milk  and  the  feeding  rates  were 
higher  than  would  be  the  case  were  they  expressed  in  terms  of  producing  cows  only.  The  herd 
bulls  and  young  cows  are  very  closely  associated  with  the  maintenance  of  the  normal  milking 
herd.  Therefore,  losses  or  gains  which  accrue  in  this  part  of  the  dairy  enterprise  are  reflected  in 
the  cost  of  producing  milk. 
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ANALYSIS  OF  THE  DAIRY  FARM  BUSINESS 


In  order  to  analyze  the  dairy  farm  business  and  find  out  why 
some  farms  met  with  greater  financial  success  than  did  others,  vari- 
ous factors  which  bear  a  relationship  or  association  to  the  success  of 
the  farm  business  have  been  studied.  It  is  necessary  to  know  the 
significance  and  relative  importance  of  each  of  these  factors  to  the 
financial  success  of  dairy  farms  before  a  clear  and  accurate  appraisal 
can  be  made  of  needed  adjustments  and  farm  re-organization. 

Numerous  farm  management  studies  over  past  years  have  dem- 
onstrated the  major  importance  of  the  following  factors  on  the  fi- 
nancial success  of  farming:  (1)  size  of  farm,  (2)  feeding  efficiency,  (3) 
labor  efficiency,  and  (4)  rates  of  production.  The  data  for  these  farms 
have  been  subjected  to  detailed  study  and  analysis  to  determine  the 
relationship  of  these  major  factors  to  the  farm  business  and  the  dairy 
enterprise. 

The  number  of  cows  in  the  herd  and  the  number  of  cows  milked 
were  used  as  the  measure  of  size  of  farm.  The  cost  of  feed  per  100 
pounds  of  milk  produced  was  used  as  a  measure  of  feed  efficiency. 
Hours  of  man  labor  per  cow  in  the  herd  was  the  basis  of  determining 
the  labor  efficiency,  and  production  of  milk  per  cow  was  the  basis 
for  evaluating  the  importance  of  production  rates. 

Size  of  Farm  and  Its  Relationship  to  Costs  and  Returns 

Relation  of  the  Number  of  Cows  in  the  Herd  to  Costs  and  Re- 
turns— The  54  farms  were  divided  into  three  groups  of  approximate- 
ly equal  size  on  the  basis  of  the  number  of  cows  in  the  herd.  Farms 
with  less  than  31  cows  in  the  herd  were  considered  small  farms,  31-73 
cows  were  considered  medium,  and  those  with  more  than  73  cows  in 
the  herd  were  considered  large  farms.  The  average  number  of  cows 
in  the  herd  for  all  farms  was  53. 

Returns  from  the  dairy  enterprise  were  greater  on  the  farms 
with  large  herds  (Table  14).  The  financial  advantage  of  size  is  re- 
flected in  the  dairy  enterprise  returns  per  farm,  as  the  large  farms 
had  returns  of  $3,508  as  compared  with  $2,188  on  medium-sized  farms 
and  $410  on  small  farms.  Labor  income  and  farm  income  for  the 
farm  as  a  whole  were  also  greater  on  farms  having  more  than  73 
cows  in  the  herd.  Returns  per  hour  of  man  labor  were  greater  on 
the  large  farms — 91  cents  an  hour  as  compared  with  85  cents  on 
medium-sized  farms  and  45  cents  on  small  farms. 

There  are  several  other  important  observations  that  should  be 
pointed  out  in  evaluating  the  relationship  between  the  number  of 
cows  in  the  herd  and  costs  and  returns: 
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TABLE  14.  Relation  of  Number  of  Cows  in  the  Herd  to  Costs  and  Returns, 
54  Dairy  Farms,  North  Louisiana  Upland  Cotton  Area,  1946 


Number  of  cows  in  herd 


Item 

Unit 

Less 
than  31 

31-73 

More 
than  73 

All 

farms 

Number  of  farms  

    Number 

19 

19 

16 

54 

Average  number  of  cows   

  Number 

22 

47 

97 

53 

_\lilk  produced  per  cow 

A  977 

O^OU 

o,oi_. 

Cost  of  producing  milk  per  cwt 

  Dollars 

5.59 

4.83 

4.48 

4.78 

Feed  cost: 

Per  cow    

132 

129 

100 

113 

Per  cwt.  of  milk 

o.__U 

O.Ul 

O  BO 

__.yo 

Hours  of  labor:  , 

Per  farm     

    Hours 

2,776 

3,972 

5,736 

4,074 

Per  cow    _____   

  Hours 

126 

85 

59 

77 

Returns  per  hour  of  labor  . 

  Cents 

45 

85 

91 

78 

Dairy    returns : 

Per  farm 

    Dollars 

410 

2,188 

3,508 

1,953 
.96 

Per  cwt.  of  milk  _____ 

  Dollars 

.45 

1.09 

1.05 

Farm  income   

  Dollars 

1,183 

2,284 

3,206 

2,170 

Labor  income     

  Dollars 

483 

1,289 

1,862 

1,175 

Per  cent  return  on  capital. 

-2.8 

3.8 

6.3 

3.2 

(1)  The  per  cent  return  on  capital  was  larger  on  the  larger 
farms. 

(2)  Labor  requirements  per  cow  tended  to  decline  sharply  as 
the  number  of  cows  in  the  herd  increased. 

(3)  Feed  costs  per  cow  and  per  100  pounds  of  milk  produced 
were  lower  on  the  larger  farms. 

(4)  Production  rates  were  lowest  on  extremely  large  farms, 
and  highest  on  the  medium-sized  farms. 

In  summary  it  may  be  concluded  that  the  larger  farms  were  able 
to  achieve  greater  efficiency  in  the  use  of  labor  and  feed.  This  re- 
sulted in  lower  production  costs  per  100  pounds  of  milk  and  offset 
lower  production  rates  and  slightly  lower  returns  per  100  pounds 
of  milk  produced."  As  a  result,  dairy  enterprise  returns  per  farm, 

"Farms  with  the  greatest  total  returns  from  the  dairy  enterprise  and  the  lowest  per  unit 
cost  of  production  did  not  have  the  highest  returns  per  100  pounds  of  milk  produced.  This 
was  due  in  part  to  the  low  production  rates  par  cow  on  large  farms  and  to  the  fact  that  the 
average  price  received  for  wholesale  milk  on  large  farms  was  20  cents  a  100  pounds  less  than  the 
price  received  by  medium-sized  farms  and  18  cents  per  100  pounds  less  than  the  price  received 
by  small  farms  (due  primarily  to  lower  butterfat  content).  It  should  be  emphasized,  however, 
that  total  returns  and  not  per  unit  returns  are  the  important  aspects  in  appraising  the  general 
success  of  the  farm  business.  The  farms  with  large  herds  were  the  most  profitable,  and  size 
served  as  a  multiplier  of  profits  on  these  farms  in  1946. 
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labor  income,  and  return  to  capital  were  all  greater  on  the  larger 
farms. 

Relation  of  the  Number  of  Cows  Milked  to  Costs  and  Returns 

—The  average  number  of  cows  milked  throughout  the  year  is  also  a 
measure  of  size  and  is  frequently  a  more  precise  measure  than  the 
number  of  cows  in  the  herd  because  it  reflects  the  intensity  in  the 
use  of  the  dairy  herd.  Again  the  54  farms  were  divided  into  3  groups 
as  follows: 

(a)  Small  farms — less  than  20  cows  milked. 

(b)  Medium-sized  farms — 20-45  cows  milked. 

(c)  Large  farms — more  than  45  cows  milked. 

Farms  milking  more  than  45  cows  had  higher  returns  to  the 
farm  business  as  well  as  to  the  dairy  enterprise.  Farm  income  on  the 
large  farms  amounted  to  $3,187  as  compared  to  $2,266  on  medium- 
sized  farms  and  $1,006  on  small  farms.  Labor  income  was  also  great- 
er on  the  large  farms,  amounting  to  $1,720  as  compared  to  $1,401  on 
the  medium-sized  farms  and  $346  on  small  farms.  Per  cent  return 
on  capital  ranged  from  a  negative  4  per  cent  on  the  small  farms 
to  5.6  per  cent  on  large  farms  (Table  15). 

Dairy  enterprise  returns  declined  from  an  average  of  $3,603  on 
large  farms  to  $334  on  small  farms.  Enterprise  returns  per  100 
pounds  of  milk  were  highest  on  medium-sized  farms,  $1.10  as  com- 
pared to  $1.04  on  large  farms  and  $0.39  on  small  farms.  The  large 
farms  were  producing  more  than  2  times  as  much  milk  as  the  medi- 
um-sized farms,  however,  and  as  a  result  total  returns  to  the  enter- 
prise and  the  farm  business  were  considerably  greater.  Returns  per 
hour  of  labor  were  more  than  2  times  as  great  on  large  farms  as  on 
small  farms — 93  cents  an  hour  as  compared  to  42  cents. 

Greater  efficiency  in  the  use  of  labor  and  lower  feed  costs  per 
cow  on  the  large  farms  resulted  in  lower  production  costs  per  100 
pounds  of  milk.  Lower  production  costs  were  achieved  on  the  large 
farms  despite  the  slightly  lower  production  rates  per  cow. 

The  conclusions  on  the  general  relationship  of  the  average  num- 
ber of  cows  milked  to  costs  and  returns  are  similar  to  those  found 
when  the  number  of  cows  in  the  herd  was  used  as  the  measure  of 
size.  Farmers  milking  the  largest  number  of  cows  had  (1)  the  highest 
returns  to  the  farm  business,  (2)  the  greatest  total  returns  to  the 
dairy  enterprise,  (3)  the  highest  returns  per  hour  of  man  labor,  (4) 
the  lowest  production  costs  per  100  pounds  of  milk  produced,  (5)  the 
lowest  laoor  requirements  per  cow,  and  (6)  the  lowest  feed  costs 
per  cow  and  per  100  pounds  of  milk  produced. 
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TABLE  15.  Relation  of  Number  of  Cows  Milked  to  Costs  and  Returns,  54 
Dairy  Farms,  North  Louisiana  Upland  Cotton  Area,  1946 


Number  of  cows  milked 


[le/ii 

Unit 

Less 
than  20 

20-45 

More 
than  45 

All 
farms 

Number  (if  farms   

Number 

17 

19 

18 

54 

Average  number  of  cows     

  Number 

22 

43 

93 

53 

Milk  produced  per  cow   

  Pounds 

3,922 

3,874 

3,756 

3,811 

^U&L    U-L    ^Jl  Uu  HL,  lllg    IliiXXV    pel     L- W  L.   

  i/uiiai  o 

5.63 

5.05 

4.44 

4.78 

Feed  cost '. 

Per  cow       

  Dollars 

123 

120 

1U3 

113 

Per  cwt.  of  milk  

  Dollars 

3.14 

3.09 

2.88 

2.98 

XiUUIb    \J±    IdUUi  . 

Per  cow   

  Hours 

2,721 

3,746 

5,697 

4,074 

Per  farm      

  Hours 

126 

86 

61 

77 

Returns  per  hour  of  labor   

  Cents 

42 

79 

93 

78 

.Dairy  returns '. 

Per  farm       

 _._  Dollars 

334 

1,840 

3,603 

1,953 

Per  cwt.  of  milk   

  Dollars 

.39 

1.10 

1.04 

.96 

Farm  income   

  Dollars 

1,006 

2,266 

3,187 

2,170 

Labor  income   

  Dollars 

346 

1,401 

1,720 

1,175 

Per  cent  return  on  capital   

  Per  cent 

-4.0 

4.1 

5.6 

3.2 

Feeding  Efficiency  and  Its  Relationship  to  Costs  and  Returns 

The  cost  of  feed  was  by  far  the  largest  item  of  expense  in  pro- 
ducing milk  in  the  North  Louisiana  Upland  Cotton  Area,  accounting 
for  over  one-half  of  the  total  enterprise  expenses.  The  average  cost 
of  feed  was  $113  per  cow,  or  $2.98  per  100  pounds  of  milk  produced. 
Efficiency  in  the  use  of  feed  is  probably  one  of  the  most  important 
factors  affecting  the  success  of  dairying  and  profits  on  dairy  farms. 
The  54  farms  were  divided  into  3  groups  of  approximately  equal  size 
in  order  to  evaluate  the  importance  of  feed  costs  per  unit  of  milk 
produced.  The  three  groups  were  as  follows: 

(a)  Farms  having  a  feed  cost  of  less  than  $2.60  per  100  pounds 
of  milk  produced. 

(b)  Farms  having  a  feed  cost  of  $2.60  to  $3.30  per  100  pounds 
of  milk  produced, 

(c)  Farms  having  a  feed  cost  of  more  than  $3.30  per  100  pounds 
of  milk  produced. 

Farmers  having  lower  than  average  feed  cost  per  100  pounds 
of  milk  produced  had  higher  returns  to  the  farm  business  and  to  the 
dairy  enterprise.  The  farm  income  on  farms  where  feed  costs  were 
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less  than  $2.60  per  100  pounds  of  milk  produced  averaged  $2,677  as 
compared  with  $1,645  on  farms  with  feed  costs  of  $2.60  to  $3.30 
and  $2,156  on  farms  having  feed  costs  in  excess  of  $3.30  per  100 
pounds  of  milk  (Table  16).  Labor  income  followed  a  similar  pattern. 
Returns  per  hour  of  man  labor  on  farms  with  lower  than  average 
feed  costs  were  double  those  on  farms  having  feed  costs  in  excess  of 
$3.30  per  100  pounds  of  milk  produced— $1.02  as  compared  to  51  cents. 
Per  cent  return  on  capital  ranged  from  6.5  per  cent  where  feed  costs 
were  less  than  average  to  1  per  cent  on  farms  having  medium  feed 
costs  and  1.9  per  cent  on  farms  having  above  average  feed  costs. 

Several  things  should  be  pointed  out  that  resulted  in  relatively 
low  returns  on  farms  having  higher  than  average  feed  costs.  It  should 
be  observed  that  those  farms  had  lower  than  average  production 
rates  per  cow,  and  this  was  a  major  reason  why  unit  feed  costs  were 
higher.  Milk  production  costs  were  extremely  high — $5.97  per  100 

TABLE  16.  Relation  of  Cost  of  Feed  per  100  Pounds  of  Milk  Produced  to 
Costs  and  Returns,  54  Dairy  Farms,  North  Louisiana  Upland  Cotton  Area 

1946 


Cost  of  feed  per 
100  pounds  of  milk 


Item 

Unit 

Less 
than 
$2.60 

$2.60- 
3.30 

More 
than 
$3.30 

All 
farms 

Number  of  farms      . 

  Number 

19 

18 

17 

54 

Average  number  of  cows   

— -    Number 

55 

55 

49 

53 

Milk:  produced  per  cow   

 __  Pounds 

4,010 

4,040 

3,285 

3,811 

Cost  of  producing  milk,  per  cwt. 

  ..  Dollars 

4.08 

4.68 

5.97 

4.78 

Feed  cost : 

Per  cow    

  Dollars 

96 

120 

127 

113 

Per  cwt.  of  milk 

  Dollars 

2.40 

2.98 

3.86 

2.98 

Hours  of  labor: 

Per  farm   

  Hours 

4,082 

4,392 

3,728 

4,074 

Per  cow  _.   

  Hours 

75 

80 

76 

77 

Returns  per  hour  of  labor   

  Cents 

102 

76 

51 

78 

Dairy  returns: 

Per  farm   _      . 

    Dollars 

2,924 

2,024 

794 

1,953 

Per  cwt.  of  milk   

  Dollars 

1.34 

.91 

.49 

.96 

Farm  income   

2,677 

1,645 

2,157 

2,170 

Labor  income   

  Dollars 

1,730 

751 

1,003 

1,175 

Per  cent  return  on  capital 

  Per  cent 

6.5 

1.0 

1.9 

3.2 

pounds  as  compared  to  $4.68  on  farms  with  medium  feed  costs  and 
$4.08  on  farms  with  the  lowest  feed  costs.  As  a  consequence  the  dairy 
enterprise  returns  per  farm  were  very  low,  and  returns  per  100 
pounds  of  milk  were  only  49  cents  as  compared  to  91  cents  on  farms 
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with  average  feed  costs  and  $1.34  on  farms  with  lower  than  average 
feed  costs. 

Low  dairy  enterprise  returns  on  farms  with  excessive  feed 
costs  were  offset  largely  by  proportionately  higher  crop  receipts  and 
receipts  from  other  sources.  In  other  words,  the  dairy  enterprise  was 
of  relatively  less  importance  to  the  farm  business  on  these  farms 
than  on  either  of  the  other  groups  of  farms. 

Labor  Efficiency  and  Its  Relationship  to  Costs  and  Returns 

Efficiency  in  the  use  of  labor  is  a  major  factor  affecting  the  fi- 
nancial success  of  farming.  This  is  especially  true  for  dairy  farms, 
as  the  dairy  enterprise  requires  a  large  amount  of  man  labor.  It  is 
believed  that  the  hours  of  man  labor  per  cow  in  the  herd  is  probably 
the  best  measure  of  labor  efficiency  on  dairy  farms,  at  least  where 
the  dairy  enterprise  is  dominant  in  the  farm  organization.  The  aver- 
age man  labor  requirement  for  the  54  farms  in  this  study  was  6,370 
man  hours  in  1946,  of  which  4,074  hours  were  expended  directly  on 
the  dairy  enterprise. 

The  54  farms  were  divided  into  3  groups  on  the  basis  of  the  hours 
of  man  labor  expended  per  cow.  The  3  groups  were  as  follows: 

(a)  Farms  requiring  less  than  65  man  hours  per  cow. 

(b)  Farms  requiring  65-100  man  hours  per  cow. 

(c)  Farms  requiring  more  than  100  man  hours  per  cow. 

The  average  labor  required  per  cow  in  the  herd  for  all  farms 
was  77  hours.  This  comprised  all  labor  expended  on  the  dairy  enter- 
prise, including  the  time  spent  in  caring  for  heifers,  calves,  and  bulls. 
The  average  labor  cost  amounted  to  $23.05  per  cow  in  the  herd, 
or  $0.61  per  100  pounds  of  milk  produced.  The  labor  cost  on  individual 
farms  was  calculated  at  a  flat  rate  of  30  cents  an  hour. 

The  average  cost  of  labor  per  cow  was  $15.76  on  farms  with  the 
lowest  labor  requirements,  $24.79  on  farms  with  medium  labor  re- 
quirements, and  $40.54  on  farms  with  the  highest  labor  requirements 
per  cow  in  the  herd. 

Farmers  that  achieved  the  most  efficient  use  of  labor  had  the 
highest  returns  to  the  dairy  enterprise  as  well  as  to  the  farm  business 
(Table  17).  Per  cent  return  on  capital  declined  from  6  per  cent  on 
farms  where  less  than  65  man  hours  were  required  per  cow  to  2.9 
per  cent  where  65-100  hours  were  required  and  to  a  negative  0.4 
per  cent  where  more  than  100  man  hours  were  required  per  cow  in 
the  herd. 

The  cost  of  producing  milk  was  closely  associated  with  efficiency 
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TABLE  17.  Relation  of  Hours  of  Man  Labor  per  Cow  to  Costs  and  Returns, 
54  Dairy  Farms,  North  Louisiana  Upland  Cotton  Area,  1946 


Hours  of  man  labor  per  cow 


Item 

Unit 

Less 
than  65 

65-100 

More 
than  100 

AU 

farms 

Number  of  farms     

  Number 

17 

19 

18 

54 

Average  number  of  cows   _   — 

....    Number 

87 

45 

30 

53 

JYXilk  produced  per  cow 

Pni  in  He 

3,461 

4,177 

4,190 

3,811 

Cost  of  producing  milk  per  cwt 

  Dollars 

4.51 

4.63 

5.61 

4.78 

Feed  cost: 

Per  cow     

    Dollars 

101 

122 

134 

113 

Per  cwt  of  milk 

Dollars 

2.92 

2.92 

3.19 

2.98 

Hours  of  labor: 

Per  farm     

  Hours 

4,584 

3,676 

4,012 

4,074 

Per  cow   

  Hours 

52 

83 

135 

77 

Returns  per  hour  of  labor   

  Cents 

99 

82 

51 

78 

Dairy  returns: 

Per  farm   

 Dollars 

3,184 

1,902 

846 

1,953 

Per  cwt.  of  milk     

  Dollars 

1.06 

1.02 

.68 

.96 

Farm  income     

  Dollars 

3,050 

1,906 

1,616 

2,170 

Labor  income   

  Dollars 

1,858 

921 

797 

1,175 

Per  cent  return  on  capital   

  Per  cent 

6.0 

2.9 

-0.4 

3.2 

in  the  use  of  labor.  The  cost  per  100  pounds  of  milk  produced  in- 
creased from  $4.51  on  farms  where  less  than  65  man  hours  were  re- 
quired per  cow  to  $4.63  on  farms  with  medium  labor  requirements 
and  to  $5.61  on  farms  where  labor  requirements  exceeded  100  man 
hours  per  cow  in  the  herd. 

Production  rates  were  lower  on  the  farms  with  low  labor  re- 
quirements; however,  feed  costs  were  also  lower.  Efficiency  in  the 
use  of  man  labor,  which  was  also  closely  associated  with  size  of 
the  herd  and  other  closely  associated  factors,  largely  offset  lower 
production  rates.  As  a  result  the  returns  per  hour  of  man  labor  ex- 
pended on  the  dairy  enterprise  on  farms  making  efficient  use  of  labor 
were  nearly  double  those  obtained  on  farms  where  labor  require- 
ments exceeded  100  man  hours  per  cow — 99  cents  as  compared  to  51 
cents  an  hour. 

Production  Rates  and  Their  Relationship  to  Costs  and  Returns 

The  pounds  of  milk  produced  per  cow  in  the  herd  is  a  good 
measure  of  production  efficiency  on  dairy  farms.  It  has  been  estab- 
lished by  previous  research  in  other  dairy  areas  that  production  rates 
per  cow  are  usually  very  closely  associated  with  the  success  of  the 
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dairy  enterprise  and  of  the  whole  farm  business  where  dairying  is 
a  major  enterprise. 

The  54  dairy  farms  were  grouped  on  the  basis  of  milk  production 
per  cow  as  follows: 

(1)  Low  production  rates — where  less  than  3,500  pounds  of 
milk  were  produced  per  cow. 

(2)  Medium  production  rates — where  3500  to  4500  pounds  of 
milk  were  produced  per  cow. 

(3)  High  production  rates — where  4500  pounds  of  milk  or  more 
were  produced  per  cow. 

Returns  to  the  dairy  enterprise  and  to  the  farm  business  were 
higher  when  the  production  rate  per  cow  exceeded  3500  pounds 
of  milk  (Table  18).  On  farms  where  production  rates  exceeded  4500 
pounds,  however,  returns  to  the  farm  business  declined.  Returns  per 
100  pounds  of  milk  produced  were  also  greatest  on  farms  where  pro- 
duction rates  exceeded  3500  pounds. 

The  per  cent  return  on  farm  capital  was  highest  on  the  group 
of  farms  with  medium  production  rates,  amounting  to  4.5  per  cent, 

TABLE  18.  Relation  of  Milk  Production  per  Cow  to  Costs  and  Returns,  54 
Dairy  Farms,  North  Louisiana  Upland  Cotton  Area,  1946 


Pounds  of  milk  per  cow 


Item 

Unit 

Less 
than 
3,500 

3,500- 
4,500 

More 
than 
4,500 

All 
farms 

Number  of  farms     

  Number 

18 

18 

18 

54 

Average  number  of  cows   

  Number 

62 

54 

43 

53 

Milk  produced  per  cow   

  Pounds 

2,850 

3,943 

5,048 

3,811 

Cost  of  producing  milk  per  cwt.   

  Dollars 

5.37 

4.51 

4.56 

4.78 

Feed  cost: 

Per  cow   

  Dollars 

95 

107 

148 

113 

Per  cwt.  of  milk   

  Dollars 

3.34 

2.72 

2.93 

2.98 

Hours  of  labor : 

Per  farm        

  Hours 

4.012 

4,188 

4,030 

4,074 

Per  cow      

Hours 

64 

78 

94 

77 

Returns  per  hour  of  labor   

  Cents 

58 

86 

89 

78 

Dairy  returns : 

Per  farm   

  Dollars 

1,134 

2,340 

2,386 

1,953 

Per  cwt.  of  milk   

  Dollars 

.64 

1.10 

1.10 

.96 

Farm  income        

  Dollars 

2,102 

2,294 

2,112 

2,170 

Labor  income     

  Dollars 

1,109 

1,376 

1,040 

1,175 

Per  cent  return  on  capital  __   

  Per  cent 

3.2 

4.5 

2.0 

3.2 
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as  compared  with  a  return  of  3.2  per  cent  on  the  farms  with  low 
production  rates  and  2  per  cent  on  the  farms  with  the  highest  produc- 
tion rates  per  cow. 

The  cost  of  producing  milk  was  lowest  where  medium  produc- 
tion rates  were  obtained  and  averaged  $4.51  per  100  pounds  of  milk 
produced,  as  compared  with  $4.56  where  high  production  rates  were 
obtained  and  $5.37  on  farms  with  low  production  rates.  Feed  costs 
per  100  pounds  of  milk  produced  were  lowest  on  farms  obtaining 
medium  production  rates  and  highest  on  farms  with  low  production 
rates. 

Farms  having  the  highest  production  rates  tended  to  be  smaller 
than  average  and  also  had  higher  than  average  labor  requirements 
per  cow.  It  has  been  shown  that  over-all  farm  profits  are  a  function  of 
size  and  are  also  closely  associated  with  efficiency  in  the  use  of 
labor.  Higher  than  average  labor  requirements  per  cow  on  farms 
obtaining  higher  than  average  production  rates  coupled  with  the 
fact  that  these  farms  were  smaller  than  average  reduced  materially 
the  advantages  of  obtaining  high  rates  of  production.  The  size  of  herd 
and  efficiency  in  the  use  of  man  labor  were  largely  responsible  for 
reasonably  high  returns  to  the  farm  business  on  farms  with  low  pro- 
duction rates.  Even  though  the  cost  of  feed  per  100  pounds  of  milk 
produced  was  higher  on  the  farms  with  low  production  rates,  the 
cost  of  feed  per  cow  was  less  than  two-thirds  as  much  as  it  was  on 
farms  with  high  production  rates.  This  indicates  that  reasonably 
efficient  use  was  being  made  of  feed  on  farms  with  low  production 
rates.  The  unfavorable  ratio  existing  between  milk  and  feed  prices 
tended  to  reduce  materially  the  advantage  of  heavy  feeding  as  a 
means  of  achieving  higher  rates  of  production  during  the  period 
covered  in  this  study. 

SUMMARY 

1.  The  average  investment  in  the  farm  business  was  $19,894,  of 
which  $10,404  was  in  real  estate,  $7,152  was  in  livestock,  and  the  re- 
maining $2,338  was  in  equipment,  machinery,  feed  and  supplies. 

2.  Farm  receipts  averaged  $13,473,  of  which  86  per  cent  was  de- 
rived from  the  dairy  enterprise.  Farm  expenses  averaged  $10,819 
per  farm  and  86  per  cent  was  chargeable  to  the  dairy  enterprise. 

3.  Farm  income,  which  represents  the  return  to  the  operator  for 
his  year's  work  and  management  and  for  the  use  of  his  farm  capital, 
averaged  $2,170  per  farm.  If  the  usual  interest  rate  of  5  per  cent  is 
deducted  from  farm  income,  the  average  farmer  had  a  labor  income 
of  $1,175  for  his  labor  and  management  during  the  year.  The  average 
return  to  farm  capital  amounted  to  $632  or  3.2  per  cent. 

The  farm  business  summary  indicates  that  dairy  farming  in  the 
North  Louisiana  Upland  Cotton  Area  was  not  exceedingly  profitable 
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in  1946.  The  only  reason  that  many  farmers  were  able  to  remain  in 
business  was  the  fact  that  they  were  able  to  obtain  much  of  their 
necessary  living  requirements  from  the  farm.  Labor  earnings,  which 
is  obtained  by  adding  the  estimated  value  of  farm  privileges  to  labor 
income,  averaged  $2,048  per  farm. 

4.  There  was  an  average  of  53  dairy  cows  per  farm,  of  which 
34  were  milked  throughout  the  year.  Each  cow  was  milked  for  about 
8  months  out  of  12.  An  average  of  32  months  of  man  labor  per  farm 
was  required  during  the  year,  or  the  equivalent  of  2.7  men  working 
for  the  year. 

5.  Average  milk  production  per  farm  amounted  to  202,001 
pounds  of  milk,  of  which  88  per  cent  was  sold  at  wholesale  as  Grade 
A  milk.  Milk  production  per  cow  averaged  3,811  pounds. 

6.  The  average  cost  of  producing  100  pounds  of  milk  was  $4.78. 
Of  this  amount,  62  per  cent  was  for  feed  and  20  per  cent  was  for 
labor,  power,  and  equipment. 

7.  Man  labor  requirements  averaged  77  hours  per  cow,  and  re- 
turns per  hour  of  labor  averaged  78  cents. 

8.  Purchased  feeds  represented  90  per  cent  of  the  total  feed 
costs.  Home-grown  feeds  made  up  the  remaining  10  per  cent.  Pur- 
chased concentrates  accounted  for  98  per  cent  of  the  total  concen- 
trates fed,  while  purchased  roughages  accounted  for  only  53  per 
cent  of  the  total  value  of  roughages  fed. 

9.  Dairy  enterprise  receipts  amounted  to  $5.74  per  100  pounds 
of  milk  produced.  Sales  of  wholesale  milk  accounted  for  three- 
fourths  of  the  total  dairy  receipts. 

10.  Net  returns  to  the  dairy  enterprise  amounted  to  $0.96  per 
100  pounds  of  milk  produced. 

11.  Feeding  practices  varied  widely  from  farm  to  farm  and 
in  the  main  fell  far  short  of  recommended  standards.  Failure  to 
feed  according  to  individual  production  and  failure  to  achieve  bal- 
anced rations  resulted  in  inefficient  use  of  the  available  feed  and  low 
production  rates.  It  is  probable  that  the  adoption  of  better  feeding 
practices  would  do  more  to  increase  net  returns  to  the  dairy  enter- 
prise than  any  other  single  factor. 

12.  It  is  important  to  evaluate  the  significance  of  important  fac- 
tors affecting  the  financial  success  of  dairy  farms  before  a  clear 
and  accurate  appraisal  can  be  made  of  needed  adjustments. 

Labor  incomes  varied  widely  from  a  high  of  $5,411  to  a  negative 
$2,723.  Twenty-eight  per  cent  of  the  farmers  in  this  study  had  a  nega- 
tive labor  income  and  only  33  per  cent  had  a  labor  income  exceeding 
$2,000.  From  this  it  can  be  seen  that  dairy  farms  varied  widely  from 
the  standpoint  of  financial  success. 
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13.  The  size  of  farm  as  measured  by  the  number  of  cows  in  the 
herd  was  one  of  the  most  important  factors  affecting  profits  on  dairy 
farms.  The  larger  farms  were  able  to  achieve  greater  efficiency  in 
the  use  of  labor  and  feed.  This  resulted  in  lower  production  costs 
per  100  pounds  of  milk  and  offset  lower  production  rates  and  slightly 
lower  returns  per  100  pounds  of  milk  produced.  As  a  result,  dairy 
enterprise  returns  per  farm,  labor  income,  and  return  to  farm  cap- 
ital were  all  greater  on  the  larger  farms. 

14.  The  cost  of  feed  was  by  far  the  largest  item  of  expense  in 
producing  milk.  As  a  rule  farmers  having  lower  than  average  feed 
costs  per  100  pounds  of  milk  produced  had  higher  returns  to  the  farm 
business  and  to  the  dairy  enterprise. 

15.  Efficiency  in  the  use  of  man  labor  is  a  major  factor  affect- 
ing the  financial  success  of  farming.  Farmers  that  achieved  the  most 
efficient  use  of  labor  had  the  highest  returns  to  the  dairy  enterprise 
as  well  as  to  the  farm  business. 

16.  It  has  been  established  by  previous  research  in  the  impor- 
tant dairy  areas  that  production  rates  are  usually  closely  associated 
with  the  success  of  dairy  farming.  Returns  to  the  dairy  enterprise 
and  to  the  farm  business  in  this  area  were  higher  when  production 
rates  exceeded  3,500  pounds  of  milk  per  cow.  The  cost  of  producing 
milk  was  lowest  where  medium  production  rates  were  obtained. 
Farms  with  the  highest  production  rates  were  smaller  than  average 
and  farmers  failed  to  use  their  labor  as  efficiently  as  farmers  did 
on  those  farms  obtaining  medium  and  low  production  rates.  Large 
herds  and  the  corresponding  efficiency  in  the  use  of  man  labor  were 
largely  responsible  for  reasonably  high  returns  to  the  farm  business 
and  the  dairy  enterprise  on  farms  with  low  production  rates.  The 
unfavorable  ratio  existing  between  milk  and  feed  prices  also  tended 
to  reduce  materially  the  advantage  of  heavy  feeding  as  a  means  of 
achieving  higher  rates  of  production  during  the  period  of  this  study. 
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Rice  Varieties  for  Louisiana1 


Nelson  E.  Jodon  and  D.  A.  de  la  Houssaye2 
Introduction 

A  marked  shift  to  new  and  improved  rice  varieties  has  recently 
taken  place.  This  was  stimulated  by  established  higher  prices  for 
certain  types  and  by  the  adoption  of  the  combine-drier  method  of 
harvesting.  However,  the  disease  susceptibility  and  increasingly 
less  satisfactory  performance  of  Early  Prolific  and  Blue  Rose  also 
were  becoming  evident.  These  were  the  principal  early  and  late 
medium-grain  varieties  grown  in  the  southern  rice  area  for  over 
25  years.  They  are  being  replaced  by  Zenith  and  more  recently  by 
Magnolia,  both  productive  early  varieties  better  suited  for  drying 
and  commanding  a  price  comparable  to  Blue  Rose.  In  the  long- 
grain  type  there  has  been  a  marked  increase  in  the  acreage  devoted 
to  Rexoro  and  Fortuna,  and  the  new  Bluebonnet  variety.  These 
varieties  are  even  better  adapted  for  combining  and  drying  than  the 
medium-grain  types  and  almost  always  command  better  prices. 

The  1948  crop  consisted  of  too  high  a  proportion  of  early  rice 
for  orderly  marketing,  and  this  resulted  in  many  growers  return- 
ing to  the  binder-thresher  method  of  harvesting  so  that  they  could 
sack  and  hold  their  rice  for  a  more  favorable  price.  The  proportion 
of  varieties  of  the  different  grain  types,  and  of  different  maturities 
will  no  doubt  undergo  further  adjustment.  New  varieties  being 
developed  at  the  Rice  Experiment  Station,  Crowley,  La.,  and  other 
rice  stations,  in  cooperation  with  the  U.  S.  Department  of  Agricul- 
ture, may  aid  in  this  adjustment.  Rice  breeding  has  progressed  so 
far  that  adapted  improved  varieties  are  becoming  available  much 
more  rapidly  than  was  possible  when  introduction  from  foreign 
countries  and  selections  from  standard  varieties  were  the  only 
sources  of  new  varieties.  The  grower  is  always  hoping  for  better 
and  still  better  varieties,  and  the  breeders  are  confident  that  con- 
siderable improvement  over  present  varieties  is  possible. 

Classification  of  Varieties 

Varieties  may  be  classified  for  the  practical  purposes  of  the 
grower  and  miller  on  the  basis  of  time  of  maturity  and  grain  type 
groups  (Table  1). 

~  lCooperative  experiments  with  the  Louisiana  Agricultural  Experiment  Sta- 
tion and  the  Division  of  Cereal  Crops  and  Diseases,  Bureau  of  Plant  Industry, 
Soils,  and  Agricultural  Engineering,  Agricultural  Research  Administration, 
U.  S.  Dept.  of  Agriculture. 

2Associate  Agronomist  and  Assistant  Agronomist,  respectively,  Rice  Ex- 
periment Station,  Crowley,  La. 

4 


Table  1.  A  Classification  of  Varieties  on  the  Basis  of  Time  of  Maturity 

and  Grain  Type. 


Gtqdi  Tvpe 

Relative  Length  i 

if  Growing  Period 

Early 
Maturing 

Medium 
Early 

Medium 
Late 

Late 
Maturing 

Approximate  days  from 
seeding  to  maturity 

125 

140 

155 

170 

Medium 

Zenith 
Magnolia 
Lacrosse  250 

Blue  Rose 

Intermediate 

oei.  oZZPlo-ZJ 

Sel.  3-72-3 

Long 

Bluebonnet 

Fortuna 

Nira 

Texas  Patna 
Rexoro 

The  earliest  varieties  now  grown  commercially  mature  in 
about  125  days,  and  the  latest  in  about  170  days  in  southern  Lou- 
isiana. Gram  types  may  be  designated  as  short  or  pearl,  medium, 
and  long.  Practically  no  pearl  type  rice  is  now  grown  in  Louisiana. 
Medium-gram  types  may  be  further  subdivided  into  large  and 
small,  and  long-grain  types  into  thick  and  slender.  A  new  inter- 
mediate type,  which  is  represented  by  two  promising  selections, 
mills  much  better  than  the  ordinary  long-grains  while  comparing 
favorably  with  them  in  appearance  and  quality.  As  indicated  in 
lable  1,  suitable  varieties  of  some  groups  have  not  yet  been  devel- 
oped. One  of  the  goals  of  the  breeding  program  is  to  develop  varie- 
ties that  conform  to  a  few  standard  grain  types,  so  that  regardless 
of  the  maturity  of  the  varieties  grown,  milled  rice  may  be  marketed 
on  the  basis  of  type  alone. 

Improved  Characteristics  Being  Sought 

Possible  benefits  from  improved  varieties  include  disease  resist- 
ance, better  adaptation  for  combine  harvesting,  increased  yields, 
and  wider  choice  of  grain  types  and  maturity.  But  it  should  be 
recognized  that  the  benefits  to  be  derived  from  such  varieties  may 
be  nullified  unless  proper  attention  is  given  to  pure  seed,  the  con- 
trol of  red  rice  and  other  weeds,  and  good  soil  management  prac- 
tices. 

The  desirable  characteristics  that  should  be  incorporated  into 
a  limited  number  of  improved  varieties  may  be  outlined  as  follows: 
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A.  Better  adaptation  to  mechanical  harvesting. 

1.  Stiffer,  shorter  straw,  more  uniform  height  and  ripening. 

2.  Easy  threshing  by  combines. 

3.  Smooth  hulls  and  leaves  to  reduce  irritating  dust. 

4.  Grain  shape  suitable  for  easy  drying. 

B.  Improved  quality. 

1.  For  milling. 

a.  Greater  resistance  to  breakage  in  milling. 

b.  Less  tendency  to  produce  pecky  rice. 

2.  For  cooking,  as  to  consumer  preference. 

a.  Moist,  or  slightly  sticky,  for  general  trade. 

b.  Dry,  or  flaky,  for  fancy  trade. 

C.  Improved  yield. 

1.  Better  resistance  to  diseases. 

2.  Increased  percentage  of  filled  grains  .  (reduction  of  blank 
florets) . 

3.  Large  panicles  and  heavier  grain  weight. 

D.  Improved  seasonal  distribution  for  harvest. 

1.  Medium-grain  varieties  in  different  maturity  groups. 

2.  Long-grain  varieties  in  different  maturity  groups. 

Methods  of  Testing  Varieties 

As  soon  as  promising  uniform  strains  are  recovered  f rom_crosses 
they  are  entered  in  nursery  row  tests  for  comparison  with  standard 
varieties  of  the  same  general  type.  These  tests  give  sufficient  infor- 
mation on  time  of  maturity,  height,  strength  of  straw,  yield  and 
grain  quality  to  eliminate  many  selections.  Those  that  are  retained 
undergo  further  preliminary  testing  and  seed  increase. 

The  most  promising  selections  are  entered  in  the  regional  uni- 
form nurseries  and  tested  at  the  three  southern  rice  experiment 
stations.  The  superior  selections  are  also  entered  in  the  field  plot 
tests,  which  are,  so  far  as  possible,  conducted  under  ordinary  field 
conditions.  There  may  be  seed  enough  for  only  one  plot  the  first 
year,  but  thereafter  three  or  four  plots  of  each  variety  are  sown. 
The  'field  plots  are  one  drill  strip  in  width,  and  usually  about  150 
feet  in  length,  or  about  1/40  to  1/30  of  an  acre,  depending  on  the 
area  available.  The  plots  within  a  group  are  distributed  at  random 
over  the  experimental  area  in  order  to  avoid  the  favoring  of  any 
variety  by  a  superior  location. 

Field  plot  tests  are  organized  into  four  groups  on  the  basis  of 
time  of  maturity.  Typical  standard  varieties  now  used  for  compari- 
son are  Zenith  and  Magnolia  in  the  early  group,  Bluebonnet  and 
Fortuna  in  the  early  midseason  group,  Blue  Rose  in  the  medium 
late  group,  and  Rexoro  in  the  late  group.  About  ten  varieties  and 
selections  are  included  in  each  group. 
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Results  of  Plot  Experiments 


The  yields  from  field  plot  tests  are  given  in  Table  2.  Space  does 
not  permit  detailed  tabulation  of  the  nursery  yields.  The  varieties 
are  grouped  in  Table  2  as  they  were  in  the  tests.  Yield  data  for 
eight  years  are  available  for  15  varieties,  and  data  for  three  years 
for  11  newer  varieties  and  selections  are  presented.  Relative  yields 
on  a  percentage  basis  are  given  for  the  same  varieties  in  Table  3, 
in  which  yields  from  nursery  and  outfield  tests  in  addition  to  those 
from  field  plots  are  included.  Outfield  tests  are  conducted  in  order 
to  obtain  information  on  the  performance  of  varieties*in  the  various 
parts  of  the  rice  area.  These  are  conducted  in  nursery  and  drill  strip 
plots,  grouped  as  above  but  with  fewer  entries. 

Variety  Recommendations  for  1949 

The  varieties  recommended  for  growing  in  1949  are  the  same 
as  for  1948.  Based  on  performance  in  field  and  nursery  tests  and 
availability  of  seed,  the  following  varieties  are  recommended  for 
Louisiana:  early  medium-grain— Zenith  and  Magnolia;  early  mid- 
season  long-grain— Bluebonnet,  For  tuna  and  Nira;  midseason  med- 
ium-grain—Blue  Rose  and  Blue  Rose  41;  and  late  long-grain— Rex- 
oro  and  Texas  Patna.  These  varieties  also  are  listed  on  the  inside 
cover  page.  Possibly  the  acreage  sown  to  long-grain  varieties  will 
increase  somewhat  with  a  decrease  in  other  types.  In  1948,  more 
than  50  per  cent  of  the  Louisiana  acreage  was  sown  to  early  med- 
ium-grain varieties,  resulting  in  a  glutted  market  early  in  the  har- 
vest season.  If  the  acreage  were  properly  adjusted  among  the  dif- 
ferent varieties,  the  seasonal  marketing  of  the  crop  should  be  more 
orderly.  The  suggested  adjustments  are  to  reduce  the  Zenith, acre- 
age to  about  one-half  that  of  last  year,  reduce  Fortuna  slightly,  and 
offset  these  by  increases  in  Magnolia,  Bluebonnet,  Texas  Patna, 
Rexoro,  and  Nira.  The  acreage  of  Blue  Rose  might  remain  about 
the  same  as  in  1948.  The  suggested  proportions  then  would  be  Texas 
Patna  and  Rexoro  about  25  per  cent,  Bluebonnet  20  per  cent,  Zen- 
ith 20  per  cent,  Blue  Rose  12  per  cent,  Magnolia  10  per  cent,  Fortuna 
10  per  cent,  and  Nira  3  per  cent. 

Magnolia  is  easier  to  combine  than  Zenith,  and  although  the 
latter  may  be  slightly  more  productive,  Magnolia  has  brought  a 
price  equal  to  or  slightly  higher  than  the  best  grades  of  Zenith. 

Bluebonnet  has  failed  to  gain  favor  because  pure  seed  has  not 
been  available  and  because  poor  stands  often  were  obtained.  Bet- 
ter seed  of  Bluebonnet  is  probably  now  available,  and  the  use  of 
seed  treatments  should  ensure  satisfactory  stands.  The  yield  of 
Bluebonnet  is  equal  to  that  of  Fortuna  and  the  grain  is  less  chalky. 
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Rough  and  clean  samples  of  eight  standard  varieties  and  four  promising 
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Fortuna  is  a  productive  and  widely  adapted  variety.  It  has 
become  more  subject  to  disease  than  formerly.  Nira  is  as  produc- 
tive as  Fortuna  when  good  stands  are  obtained,  and  the  grain  is  of 
better  quality.  Its  resistance  to  disease  is  the  best  of  any  variety 
grown  in  Louisiana,  but  the  plant  is  very  tall  and  tends  to  lodge. 

Blue  Rose  is  still  in  favor  for  milling,  but  because  of  its  sus- 
ceptibility to  diseases,  weakness  of  straw,  and  difficulty  in  com- 
bining and  drying,  farmers  have  shifted  to  the  early  medium-grain 
varieties.  Blue  Rose  41  shows  less  white  tip  and  leaf  spot  diseases, 
has  a  stiffer  straw,  and  on  the  average  appears  to  yield  somewhat 
better  than  Improved  Blue  Rose. 

Rexoro  unfortunately  has  become  very  susceptible  to  the 
narrow  brown  leaf  spot  disease  in  recent  years.  Stem  rot  (crinkle) 
also  often  affects  it.  Texas  Patna  is  subject  to  the  same  diseases 
and  has  a  greater  tendency  to  lodge,  but  competes  better  with 
grasses,  matures  about  a  week  earlier,  and  may  yield  somewhat 
better  than  Rexoro. 

Comparison  of  Varietal  Characteristics 

The  more  important  characteristics  of  the  varieties  are  listed 
in  Table  3.  The  varieties  are  listed  in  order  of  maturity  as  indicated 
by  the  date  of  first  emergence  of  the  panicles  from  the  boot.  The 
number  of  days  from  first  panicle  emergence  to  maturity  has  aver- 
aged 39.5,  but  this  differed  among  the  varieties.  Most  of  the  tests 
were  seeded  during  the  month  of  April,  so  that  the  dates  for  first 
emergence  of  panicles  and  for  maturity  correspond  to  mid-April 
seeding. 

The  shorter-strawed  varieties  are  ordinarily  less  likely  to  fall 
(lodge)  than  are  the  taller  varieties,  but  the  size  of  the  culm  is 
also  an  important  factor  in  lodging. 

The  reaction  to  two  diseases,  Cercospora  (narrow  brown  leaf 
spot)  and  white  tip,  are  indicated  in  Table  3.  All  of  the  varieties 
now  in  commercial  production  are  susceptible  to  Cercospora.  When 
first  grown  most  varieties  apparently  were  resistant,  but  new  races 
of  the  organism  to  which  they  are  susceptible  have  arisen.  White 
tip  appears  to  some  extent  on  the  short  and  medium-grain  varieties, 
but  in  Louisiana  is  seldom  related  to  low  yields  except  in  Blue  Rose. 

Hull  color  and  pubescence  (hairiness  of  hulls  and  leaves)  serve 
to  differentiate  varieties.  Leaf  and  hull  hairs  result  in  a  very  irri- 
tating dust  during  harvesting  and  drying  operations;  thus  the 
smooth-hulled  varieties  are  much  more  desirable. 
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There  is  considerable  difference  in  the  tightness  with  which 
the  grains  are  attached  to  the  panicles.  Varieties  that  thresh  very 
easily  are  subject  to  loss  by  shattering  when  cut  with  a  binder, 
while  those  that  are  tightly  attached  are  usually  difficult  to  thresh 
with  a  combine,  especially  if  the  straw  is  somewhat  wiry. 

Grain  type  is  given  as  short  or  pearl,  medium,  medium-long; 
large-long,  and  long-slender.  Practically  no  pearl  type  rice  is  now 
grown  in  Louisiana.  The  medium-grain  types  mill  with  less  break- 
age than  the  long  types,  but  the  long-grain  types  are  more  attrac- 
tive and  usually  bring  a  higher  price.  The  available  long-grain 
varieties  are  better  suited  to  combine  harvesting  because  they 
thresh  easily  and,  having  a  smaller  grain  diameter,  dry  more  read- 
ily. Milling  quality  indications  are  based  on  shelling  tests  conducted 
by  the  Federal-State  Grading  Office.  This  is  expressed  in  total 
pounds  of  milled  rice,  and  whole  or  head  rice  per  barrel.  The 
quality  of  the  cooked  rice  is  indicated  as  medium  sticky,  sticky, 
very  sticky,  medium  flaky,  or  flaky.  The  short-  and  medium-grain 
varieties  are  usually  somewhat  sticky,  whereas  the  long  grains 
are  usually  flaky.  Cooking  quality  is  sometimes  described  as  "moist" 
or  "dry."  There  is  a  considerable  demand  for  the  slightly  sticky  or 
"moist"  type  in  the  South,  but  in  other  sections  the  flaky  or  "dry" 
type  probably  is  preferred  by  consumers. 

The  data  on  yields  on  a  percentage  basis  are  given  in  Table  3. 
The  percentage  yield  of  each  variety  is  based  upon  the  average 
yields  of  all  other  varieties  of  the  same  type  and  maturity  that 
were  included  in  the  same  tests.  Some  selections  were  included  in 
only  six  or  seven  tests,  while  upwards  of  20  tests  were  made  of 
others  that  were  grown  over  the  entire  period. 

Other  Varieties 

Several  varieties,  most  of  which  are  very  productive  under 
suitable  conditions,  are  not  generally  recommended  for  production 
in  Louisiana.  Some  are  short-grain  (pearl)  types  for  which  there  is 
little  demand,  some  are  adapted  to  different  growing  conditions,  and 
some  might  well  be  replaced  with  better-adapted,  better-quality 
varieties  of  similar  type  which  are  already  in  production. 

The  pearl  type  Cody  variety  has  become  popular  in  northern 
Arkansas  where  it  is  adapted.  Under  Louisiana  conditions,  it  be- 
gins to  head  earlier  than  Zenith  and  Magnolia  but  does  not  mature 
appreciably  earlier  and  does  not  produce  grain  of  a  very  good 
quality. 

Early  Prolific  formerly  was  the  only  early-maturing  variety  in 
production.  Zenith  and  Magnolia  should  replace  it  since  they  are 
equally  productive  and  superior  in  quality. 
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Prelude  is  the  leading  long-grain  variety  in  Arkansas.  It  has 
stiff  straw  but  is  rather  difficult  to  thresh.  It  is  earlier  than  Blue- 
bonnet,  but  the  latter  is  to  be  preferred  owing  to  better  quality. 

The.  Hill  Long-grain  variey  is  slightly  earlier  than  Bluebonnet 
and  has  good  grain  quality,  but  it  is  inferior  in  tillering  capacity 
and  in  yield.  It  is  easily  drowned  out  by  deep  water  applied  at  the 
first  irrigation  for  the  control  of  weeds. 

Rexark  is  an  early  long-grain  newly-released  variety  devel- 
oped at  the  Stuttgart,  Arkansas,  station.  In  Louisiana,  it  ripens 
no  earlier  than  Bluebonnet,  has  weaker  straw,  and  is  harder  to 
thresh.  Little  or  no  seed  is  now  available  for  growing  in  Louisiana. 

Caloro  is  the  principal  variety  grown  in  California,  where  it 
produces  very  high  yields.  In  Louisiana,  the  yield  is  probably  below 
that  of  other  pearl  varieties,  and  in  common  with  other  varieties 
of  this  type  the  grain  tends  to  be  chalky  and  pecky. 

Acadia  is  a  pearl  variety  similar  to  the  old  Wataribune.  It  is 
no  longer  grown  commercially  though  it  has  been  retained  in  the 
plot  tests  for  comparison. 

Asahi  is  a  stiff-strawed  variety,  imported  from  Japan,  that  is 
no  longer  grown  in  Louisiana  because  of  lack  of  demand  for  pearl 
type  rices. 

Calady  is  a  medium-grain  variety  that  matures  somewhat 
earlier  than  Blue  Rose.  It  is  adapted  to  California  conditions  but  is 
unsuited  for  growing  in  Louisiana. 

Arkrose  is  an  important  medium-grain  variety  in  Arkansas, 
where  it  is  somewhat  earlier  and  more  certain  than  Blue  Rose. 
It  shows  more  white  tip  than  does  Blue  Rose,  but  the  yields  from 
experimental  plots  compare  favorably  with  those  of  Blue  Rose.  It 
is,  however,  weak-strawed  and  hard  to  thresh. 

Kamrose  is  similar  to  Arkrose  in  grain  type,  has  good  disease 
resistance,  and  is  perhaps  more  productive  in  Louisiana  but  is  ex- 
tremely difficult  to  thresh. 

Delrex  is  a  "scented"  or  "flavored"  rice  that  was  released  from 
the  Crowley  station.  A  market  for  this  type  of  rice  has  not  been 
developed  in  this  country,  but  some  growers  may  be  interested  in 
producing  small  amounts  for  home  consumption. 


Some  Promising  New  Varieties 

Several  selections  are  sufficiently  promising  to  justify  con- 
sideration for  possible  release  as  new  varieties.  Sel.  No.  252-1-2  is 
an  early  smooth-hulled  strain  that  has  yielded  well  and  ripens  very 
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uniformly.  The  grain  type  is  intermediate  between  medium  and 
long  but  the  grain  is  probably  too  chalky. 

Sel.  No.  250-121  is  outstanding  for  yield  and  strength  of  straw. 
The  grain  is  of  medium  type.  It  is  unusual  in  that  although  the 
grain  is  so  tightly  attached  that  there  is  no  shattering  in  harvesting 
with  a  binder,  it  also  combines  very  satisfactorily.  Seed  has  been 
increased  in  quantities  sufficient  to  sow  more  than  400  acres.  This 
selection  is  being  named  and  released  as  "Lacrosse  250." 

Sel.  No.  411-1-8  is  a  long-grain  type  maturing  at  the  same  time 
as  Bluebonnet.  The  grain  is  somewhat  clearer  and  more  slender 
than  that  of  Bluebonnet  but  the  straw  is  probably  not  so  strong. 

Sel.  No.  B34B40-9  is  a  long-grain  rice  with  stiff  straw  devel- 
oped at  the  Beaumont,  Texas,  station.  It  matures  about  the  same 
time  as  Fortuna  and  has  a  similar  type  of  grain. 

Sel.  No.  45-8134-9  is  a  long-grain  rice  very  similar  to  Nira 
but  not  so  tall  and  probably  is  more  productive. 

Sel.  No.  322A6-23  has  an  intermediate  type  of  grain  that  in 
milling  gives  a  higher  percentage  of  head  rice  than  do  the  com- 
mercial long-grain  types.  The  milled  product  is  very  clear  and  at- 
tractive. It  matures  at  the  same  time  as  Fortuna  but  has  shorter 
straw.  It  appears  to  be  especially  well  adapted  to  heavy  soils. 

Sel.  31-9-2-4  has  given  some  of  the  highest  yields  obtained  at 
Crowley  from  any  variety.  It  is  a  smooth-hulled  rice  slightly  later 
but  very  similar  in  plant  and  grain  type  to  Blue  Rose.  It  is  very 
resistant  to  the  narrow  brown  leaf  spot  disease  and  shows  only  a 
trace  of  white  tip.  The  straw  is  slightly  weak  and  the  milling 
quality  apparently  is  not  quite  equal  to  Blue  Rose,  but  its  superior 
yielding  capacity  may  justify  its  release. 

Sel.  61-25-12  matures  at  about  the  same  time  as  Texas  Patna. 
It  has  stiff  straw,  smooth  hulls,  and  combines  readily.  The  grain 
type  is  similar  to  that  of  Blue  Rose  but  somewhat  smaller.  Several 
slightly  different  strains  are  being  compared,  and  if  any  one  of 
them  proves  as  satisfactory  for  milling  as  it  is  for  plant  type,  it 
may  be  released  as  soon  as  seed  can  be  increased. 

Sel.  No.  3-72-3  is  another  selection  with  intermediate  grain  type 
and  high  mill  yield  of  head  rice.  This  selection  has  smooth  hulls, 
stiff  straw,  and  matures  at  about  the  same  time  as  Texas  Patna.  It 
yields  satisfactorily  but  unfortunately  is  susceptible  to  the  narrow 
brown  leaf  spot  disease  and  to  straight  head.  Seed  sufficient  for 
sowing  about  300  acres  is  available,  and  it  is  to  be  continued  by 
cooperating  farmers  as  an  experimental  variety. 
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An  Economic  Study  of  the  Dehydration  of 
Sweet  Potatoes  for  Feed  in  Louisiana 

By 

M.  E.  Miller,  K.  E.  Ford,  and  M.  D.  Woqdin* 

INTRODUCTION 

More  than  50  sweet  potato  dehydration  plants  have  been  estab- 
lished in  Louisiana  in  the  last  three  years.  These  dehydrators  enable 
farmers,  shippers,  and  processors  to  dispose  of  those  sweet  potatoes 
that  are  undesirable  for  table  stock  or  canning  by  converting  them 
into  a  good  carbohydrate  feed  for  livestock.  Dehydrated  sweet  po- 
tatoes compare  favorably  with  corn  in  feeding  value,  are  generally 
palatable  to  animals,  and  have  desirable  keeping  qualities. 

Market  outlets  for  the  entire  crop  is  an  important  factor  in  the 
financial  success  of  the  sweet  potato  industry  in  Louisiana.  A  de- 
pendable outlet  for  low-grade  sweet  potatoes  rests  to  a  great  extent 
upon  the  ability  of  dehydration  plants  to  produce  a  feed  that  will 
compete  in  price  with  feeds  of  comparable  feeding  value. 

Purpose  of  Study 

This  report  presents  an  economic  analysis  of  sweet  potato  de- 
hydration operations  in  Louisiana  for  the  1946-47  and  1947-48  seasons. 
The  extent  of  sweet  potato  dehydration  in  the  state,  practices  of  de- 
hydrator  operators,  processing  costs  and  returns,  factors  affecting 
dehydration  costs,  and  comparative  costs  and  feeding  values  of  de- 
hydrated sweet  potatoes  and  corn  are  discussed.  Such  information 
should  lead  to  a  better  understanding  of  the  position  of  dehydration 
plants  in  the  Louisiana  sweet  potato  industry  and  provide  a  basis 
for  making  decisions  by  those  interested  in  the  continued  prosperity 
of  the  industry. 

Sources  of  Information 

The  detailed  analysis  of  sweet  potato  dehydration  operations 
presented  in  this  study  is  based  on  the  records  of  31  dehydration 
plants  in  1947  and  21  in  1948.  Records  were  obtained  from  all  plants 
in  the  state  in  1947;  however,  many  plants  had  had  only  limited  ex- 
perience and  only  about  half  of  the  1946-47  records  were  used  in 
analysis.  The  second  year's  study  was  made  to  verify  costs  and  other 
results  of  the  analysis  made  for  the  1946-47  season. 

The  authors  wish  to  express  their  appreciation  to  Professors  B.  M.  Gile,  Julian  C. 
Miller,  Wiley  D.  Poole,  and  F.  D.  Barlow  of  the  Louisiana  Agricultural  Experiment  Station 
for  their  many  helpful  suggestions  in  the  preparation  of  this  report.  Mr.  Ford,  who  conducted 
the  initial  phases  of  this  study,  is  now  Associate  Agricultural  Economist  of  the  Georgia  Agri- 
cultural Experiment  Station. 
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Other  data  presented  in  this  report  are  from  published  statistics, 
Experiment  Station  publications,  and  interviews  with  members  of 
the  sweet  potato  industry  in  the  state. 


NUMBER  AND  LOCATION  OF  DEHYDRATION  PLANTS 

There  were  62  dehydration  plants  in  Louisiana  in  1948  (Figure 
2).  Fifty-two  of  these  were  sweet  potato  processing  plants,  eight 
were  exclusively  for  forage  crops,  one  was  used  to  dry  tung-oil  mill 
waste,  and  one  was  used  to  dehydrate  sea  food  packing  plant  waste. 
Five  sweet  potato  plants  were  also  equipped  to  handle  forage  crops. 
Fifty-four  dehydrators  processed  sweet  potatoes  in  the  1946-47  season 
and  47  plants  were  in  operation  in  1947-48.  Seven  sweet  potato  de- 
hydrating plants  changed  ownership  in  1947  and  1948;  however,  two 
of  these  were  purchased  by  Louisiana  firms  and  continued  operating 
in  the  state. 

Twenty-two  sweet  potato  dehydrating  plants,  or  more  than  40 
per  cent  of  the  state's  total,  are  located  in  the  South  Louisiana  com- 
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TABLE  1.  Number  and  Location  of  Sweet  Potato  Dehydrating  Plants  in  Lou- 
isiana, 1948   


Location 


Arnaudville 
Bains   


Baptist  Academy 

Baton  Rouge   

Belcher   

Bogalusa   


Breaux  Bridge 

Bunkie   

Cankton  

Carencro   


Chataignier   

Church  Point   

Denham  Springs 

DeQuincy   

Duson   


Elton   

Epps   

Erath  

Eunice   

Franklinton* 

Glenmora  _ 

Homer   

Houma   


Number  of  plants  Location 


Independence 
Kilbourne  ._ 

Lafayette   

Lawtell   

Lewisburg  

Logansport*  ... 

Minden   

Montpelier  _ 
New  Iberia  ... 
Oak  Grove  - 

Opelousas*   

Pleasant  Hill 

Rayne   

Scott*   


Shreveport   

St.  Francisville 

Sunset   

Ville  Platte  

Vidrine   

Winnfield   


Number  of  plants 


*The  dehydrating  plants  at  Franklinton  and  Logansport  were  sold  in  1948  and  will 
not  operate  during  the  1948-49  season.  Plants  were  established  at  Opelousas  and  Scott 
after  the  close  of  the  1947-48  operating  season  and  will  process  sweet  potatoes  in  the  1948- 
49  season. 


mercial  producing  area  (St.  Landry,  Acadia,  and  Lafayette  Parishes). 
The  remaining  sweet  potato  dehydrators  are  fairly  well  distributed 
over  the  state.  Forage  dehydrators  are  located  mainly  in  the  Red 
River  Delta  Area. 

DEHYDRATING  OPERATIONS  AND  PRACTICES 

Volume  and  Value  of  Production 

Nine  per  cent  of  the  1946  Louisiana  sweet  potato  crop  and  10 
per  cent  of  the  1947  crop  were  dehydrated  for  feed  (Table  2).  About 
974,000  bushels  of  sweet  potatoes  from  the  1946  crop  and  745,000 
bushels  from  the  1947  crop  were  processed  into  170,000  and  130,000 
hundredweights  of  feed,  respectively.  The  smaller  volume  dehy- 
drated in  the  1947-48  season  was  caused  in  part  by  a  decrease  in  size 
of  the  total  sweet  potato  crop  from  10,800,000  bushels  in  1946  to 
7,470,000  bushels  in  1947. 

The  estimated  gross  value  of  the  feed  obtained  by  dehydrating 
sweet  potatoes  amounted  to  $466,000  in  the  1946-47  season  and  $442,- 
000  in  the  1947-48  season.  The  value  of  the  1947-48  season's  produc- 
tion was  proportionately  higher  than  for  the  preceding  season  be- 
cause of  an  increased  demand  for  sweet  potato  feed  and  a  smaller 
volume  with  which  to  supply  it. 

Sweet  potatoes  dehydrated  are  usually  culls  and  weevil  dam- 
aged potatoes  mainly  unsalable  by  farmers,  shippers,  and  canners. 
Cannery  waste  is  an  important  source  of  raw  material  for  some 
dehydrators.  A  large  proportion  of  the  sweet  potatoes  processed 
would  normally  be  lost  because  of  decay,  or  rodent  and  weevil  dam- 
age. Thus,  dehydration  has  afforded  the  industry  an  income  from  a 
portion  of  the  crop  which  often  has  proved  troublesome  and  ex- 
pensive to  dispose  of  in  the  past.  This  new  source  of  high  quality 

TABLE  2.  Extent  of  Sweet  Potato  Dehydration  in  Louisiana,  1946  and  1947 

Crops 


1946 

1947 

Total  production  of  sweet  potatoes  in 
Louisiana  (bushels)   

10,800,000 
974,000 
9 

170,000 
466,000 

7,470,000 
745,000 
10 

130,000 
442,000 

Sweet  potatoes  dehydrated  (bushels)   

Per  cent  of  total  crop  dehydrated   

Dry  material  obtained  (cwt.)   

Estimated  gross  value  (dollars)  

carbohydrate  feed  has  helped  materially  in  reducing  the  deficit  of 
feeds  required  in  the  state  for  its  growing  dairy  and  livestock  indus- 
tries. In  addition,  dehydrators  aid  greatly  in  the  sweet  potato  weevil 
control  program. 


Types  and  Sizes  of  Plants 

The  rated  productive  capacity  of  dehydration  units  in  Louisiana 
ranges  from  300  to  4,000  pounds  of  dehydrated  material  per  hour. 
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All  but  seven  of  the  units  operating  in  the  1948-47  season  had  capaci- 
ties of  600  to  800  pounds  per  hour.  Two  units  had  capacities  of  2,500 
pounds  per  hour,  one  was  rated  at  300  pounds,  and  another  had  a 
450-pound  capacity.  The  other  three  units  had  capacities  of  1,000  to 
2,000  pounds  per  hour.  A  plant  having  a  productive  capacity  of 
approximately  4,000  pounds  per  hour  was  established  in  1948.  These 
very  small  and  very  large  units  were  not  included  in  the  study 
since  they  were  insufficient  in  number  to  permit  an  accurate  analysis 
and  appraisal  of  their  operations. 

Three  of  the  plants  studied  in  each  of  the  two  seasons  were  of  the 
twin-unit  type,  having  batteries  of  two  dehydration  units  of  the 
same  type  and  size.  The  remainder  of  plants  studied  had  single  de- 
hydration units  of  the  same  capacity.  The  dehydration  units  were 
powered  by  either  electric  motors  or  internal  combustion  engines 
run  on  natural  gas  or  butane.  Some  of  the  plants  used  natural  gas 
for  furnace  heat  while  others  used  butane  or  fuel  oil,  depending 
upon  the  availability  of  a  particular  type  in  the  section  where  lo- 
cated. 

Capital  Investment  in  Dehydration  Plants 

The  average  capital  investment  per  plant  was  $8,982  in  1948-47 
and  $8,241  in  1947-48  (Table  3).  These  figures  represent  an  average 
of  the  beginning  and  ending  values  of  buildings,  land,  and  plant 
equipment  for  the  two  years.  The  lower  average  investment  in  1947- 
48  mainly  was  because  of  the  subtraction  of  two  years'  depreciation. 
The  1946-47  investment  reflects  depreciation  for  only  one  year. 

The  original  cost  was  about  the  same  for  the  plants  studied  in 
the  two  years,  averaging  $9,561  in  1946-47  and  $9,977  in  1947-48. 
Plants  producing  more  than  6,000  hundredweight  had  somewhat 
higher  initial  capital  outlays  because  three  of  them  were  twin-unit 
plants. 

Dehydration  equipment  and  buildings  constituted  the  major 
items  of  capital  investment,  amounting  to  about  69  per  cent  and  30 
per  cent,  respectively,  of  the  initial  capital  outlay.  Plant  equipment 
consists  of  the  dehydration  unit,  scales,  conveyors,  washers,  and 
other  specialized  equipment;  however,  some  plants  have  little  other 
than  the  dehydration  unit  and  scales.  The  dehydration  unit  was  the 
most  expensive  item  of  plant  equipment,  amounting  in  most  cases 
to  more  than  90  per  cent  of  the  total  equipment  investment.  Build- 
ings generally  were  of  adequate  size  to  house  the  dehydration  unit 
and  provide  storage  space  for  dehydrated  material. 

Usually  only  a  fraction  of  an  acre  of  land  was  required  for 
plant  purposes  and  the  investment  in  land  amounted  to  only  about 
one  per  cent  of  the  total  capital  required  to  establish  a  dehydration 
plant. 
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Methods  of  Obtaining  Raw  Product 


Four  methods  are  used  by  dehydrator  operators  to  obtain  sweet 
potatoes  for  processing  (Table  4).  These  are:  (1)  sweet  potatoes 
grown  by  the  owner  or  company  operating  the  dehydrator;  (2) 
packing  shed  and  cannery  salvage  operations— several  dehydrators 
are  operated  by  sweet  potato  shippers  and  canners  who  dehydrate 
potatoes  not  suitable  for  shipping  or  processing,  or  utilize  cannery 
peelings  and  waste;  (3)  cash  purchases  of  low-grade  sweet  potatoes 
from  farmers  and  others  for  dehydration;  (4)  custom  work  done  on 
either  a  toll  or  cash  basis,  generally  for  farmers.  Practically  all 
dehydrators  used  two  or  more  of  the  above  methods  to  secure  raw 
material. 

The  greatest  volume  of  processing  done  by  dehydrators  in  the 
two  years  studied,  1946-47  and  1947-48,  was  on  a  cash-custom  basis, 
amounting  to  58.8  and  62.2  per  cent,  respectively,  of  the  total  volume 
processed  by  dehydrators.  Cash-custom  work  usually  cost  the  farm- 
er one  dollar  per  hundredweight  of  dry  matter  in  addition  to  the 
cost  of  the  sack,  although  a  few  dehydrators  charged  more.  A  rela- 
tively small  proportion  of  sweet  potatoes  processed  was  on  a  toll- 
custom  basis.  Dehydrators  usually  retained  one  half  of  the  dry 
matter  as  toll  for  work  done  on  this  basis.  A  few  plants  charged  as 
toll  as  little  as  one-third  of  the  dry  matter  processed. 

Nine  of  the  31  plants  studied  in  1946-47  and  11  of  the  21  plants 
in  1947-48  purchased  low-grade  sweet  potatoes  for  dehydration.  Cash 
purchases  accounted  for  18.4  per  cent  of  the  total  volume  processed 

TABLE  4.    Methods  of  Obtaining  Sweet  Potatoes  for  Processing,  Louisiana 
Dehydrating  Plants,  1946-47  and  1947-48  Seasons* 


Methods  of  obtaining  raw  product 


Company  grown  

Packing  shed  and  cannery  salvage.- 

Purchases  for  dehydration  

Custom  work:** 

Toll   

Cash   

Total    

Average  volume  dry  material  pro- 

cessed  per  plant  (cwt.)  

*Based  on  operations  of  31  plants  in  1946  and  21  plants  in  1947. 

**The  plants  usually  charged  one  half  of  the  dry  material  for  toll  work  and  one 
dollar  per  cwt.  for  work  done  on  a  cash  basis. 

***Most  plants  used  more  than  one  method  of  obtaining  raw  sweet  potatoes  for 
processing. 


Per  cent  of 

Per  cent  of 

Number  of 

total  volume 

Number 

of 

total  volume 

plants 

processed 

plants 

processed 

6 

2.7 

5 

1.5 

13 

11.8 

12 

9.2 

9 

18.4 

11 

15.9 

'  7 

8.3 

15 

11.2 

29 

58.8 

21 

62.2 

31*** 

100.0 

21*** 

100.0 

4,649 

4,509 
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m  1946-47  and  15.9  per  cent  in  1947-48.  Thirteen  plants  in  1946-47  and 
12  plants  in  1947-48  dehydrated  sweet  potatoes  salvaged  from  pack- 
ing shed  and  cannery  operations  of  shippers  and  canners.  While 
sweet  potatoes  from  this  source  constituted  a  relatively  small  part 
of  the  total  volume  processed,  shippers  and  canners  were  able  to 
solve  a  troublesome  disposal  problem  by  dehyrating  sweet  potatoes 
not  suitable  for  shipping  or  canning.  Company-grown  sweet  pota- 
toes were  of  minor  importance  in  the  total  volume  processed.  Only 
6  of  the  plants  studied  in  1946-47  and  5  in  1947-48  grew  sweet  pota- 
toes for  dehydration,  mostly  in  small  quantities. 

Disposal  of  Dehydrated  Product 

Farmers  retained  64.0  per  cent  of  the  total  output  of  dehydrators 
in  1946-47  and  68.1  per  cent  in  1947-48  (Table  5).  The  farmers'  share 
of  dehydrated  sweet  potatoes  came  from  cash-custom  and  toll-custom 

TABLE  5.    Proportion  of  Dehydrated  Sweet  Potatoes  Retained  by  Farmers 
and  Plant  Operators,  1948-47  and  1947-48  Seasons 


1946-47                |  1947-48 

Farmers'  share*.. 
Plants'  share* *_  _  . 

(Per  cent  of  total  dehydrated) 

64.0 
36.0 

68.1 
31.9 

Total   1 

100.0 

100.0 

^Farmers'  share  comes  from  cash-custom  and  toll-custom  operations  In  both  years 
cash-custom  work  made  up  the  bulk  of  the  farm  share. 

"Plants'  share  comes  from  packing  shed  and  cannery  salvage  operations,  purchases 
for  dehydration,  dehydration  of  company  grown  sweet  potatoes,  and  toll-custom  work. 

dehydrator  operations.  In  both  years,  cash-custom  work  made  up 
the  bulk  of  the  farm  share.  Most  farmers  used  their  dehydrated 
sweet  potatoes  on  the  farm  to  feed  their  own  livestock.  Usually 
milk  cows  and  beef  cattle  received  the  largest  amounts;  however, 
many  farmers  fed  the  dehydrated  material  to  practically  all  classes 
of  farm  animals,  including  hogs,  chickens,  and  work  stock. 

The  plant  share  represented  sweet  potatoes  salvaged  from  ship- 
ping operations,  purchased  for  dehydration  or  company  grown,  and 
a  portion  of  sweet  potatoes  processed  on  a  toll  basis.  The  plants  stu- 
died sold  the  largest  part  of  their  share  in  both  1946-47  and  1947-48. 
Sales  amounted  to  57.6  per  cent  of  the  plant  share  of  sweet  potatoes 
processed  in  1946-47  and  87.3  per  cent  in  1947-48  (Table  6).  Farmers, 
mainly  dairyman,  were  the  main  buyers  of  sweet  potato  feed,  pur- 
chasing direct!}  from  dehydrators  42.0  per  cent  of  the  plant  share  in 
1946-47  and  48.6  per  cent  in  1947-48. 
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TABLE  6.    Disposal   of   Plant   Share   of   Sweet   Potatoes   Processed  by 
Louisiana  Dehydrating  Plants,  1946-47  and  1947-48  Seasons 


Method  of  Disposal 

1946-47 

1947-48 

Sales  to: 

Per  cent  of  plant  share 

Farmers  



42.0 

48.6 

Retailers      

1.8 

Wholesalers  

3.2 

25.8 

Feed  mills —    —     ~   ~   

7.7 

7.5 

Other  

2.9 

5.4 

Total  sales  

57.6 

87.3 

Plant    use*    .  

16.3 

12.7 

Inventory  at  end  of  season  

26.1 

0 

Total  plant  share  

100.0 

100.0 

Average  value,  of  plant  share 

(dollars   per  cwt.)  

2.74 

3.40 

*A  few  plants  were  operated  by  dairymen  or  livestock  producers  who  used  part  or 
all  of  the  feed  produced  in  their  dehydrators  for  their  own  purposes. 


The  demand  for  dehydrated  sweet  potatoes  by  dairymen  and 
feed  dealers  was  greater  in  1947-48  than  in  the  preceding  year.  This 
is  evidenced  by  the  fact  that  the  plants  studied  in  1946-47  had  on 
hand  at  the  end  of  the  season  an  inventory  of  26.1  per  cent  of  the 
total  plant  share,  while  in  1947-48  all  of  the  plant  share  was  disposed 
of.  Practically  all  plant  managers  reported  that  their  supply  of  de- 
hydrated sweet  potatoes  was  much  smaller  than  the  demand  in  the 
1947-48  season.  Largely  because  of  this  increased  demand,  the  aver- 
age price  received  by  plants  in  1947-48  was  $3.40  per  hundredweight 
compared  with  $2.74  in  1946-47. 

COSTS  AND  RETURNS  FROM  DEHYDRATION  OPERATIONS 

Costs 

Total  costs  of  operating  dehydration  plants  averaged  $6,924  in 
1346-47  and  $6,783  in  1947-48  (Table  7).  Plant  costs  were  divided  into 
5  categories:  (1)  general  overhead,  consisting  of  depreciation  and 
other  overhead  costs,  such  as  insurance,  taxes,  and  office  expenses; 
(2)  operating  costs,  which  includes  labor,  fuel  for  furnace  heat,  power, 
repairs,  and  other  incidental  operating  expenses;  (3)  sweet  potatoes 
purchased;  (4)  sacks  purchased;  and  (5)  interest. 

Depreciation  was  the  major  cost  item  included  under  "general 
overhead."  Depreciation  was  computed  by  the  straight-line  method 
and  was  based  on  the  estimated  life  of  plant  buildings  and  equip- 
ment. Equipment  depreciation  figured  largely  in  total  plant  deprecia- 
tion since  the  average  estimated  length  of  life  of  the  dehydration 
unit  was  only  7  years.  The  capital  investment  in  buildings  was  con- 
siderably smaller  than  the  investment  in  equipment,  and  the  esti- 
mated length  of  life  of  buildings  was  17  years.  Since  there  was  little 
difference  in  capital  investment  in  plants  producing  small  and  large 
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volumes,  the  average  total  depreciation  cost  for  plants  producing 
the  greater  volumes  was  only  slightly  higher  than  for  plants  operat- 
ing to  only  fractional  capacity.  When  computed  on  a  per  unit  of 
output  basis,  depreciation  cost  per  hundredweight  of  dehydrated 
sweet  potatoes  was  considerably  less  for  plants  producing  large 
volumes  than  for  those  with  small  outputs. 

Labor  was  the  largest  cost  incurred  in  the  actual  operation  of 
dehydration  plants,  averaging  $1,476  per  plant  in  1946-47  and  $1,242 
in  1947-48.  Three  men  were  usually  required  to  operate  the  dehy- 
dration unit;  however,  some  plants  used  only  two  men  while  others 
used  four.  Labor  costs  were  considerably  higher  for  plants  produc- 
ing large  volumes  because  of  the  longer  period  operated  during  the 
season. 

Fuel  costs  averaged  $914  per  plant  in  1946-47  and  $766  per  plant 
in  1947-48.  Plants  used  natural  gas,  butane  gas,  or  fuel  oil  for  heat, 
depending  upon  the  availability  of  a  particular  type  of  fuel  in  the 
area.  Natural  gas  was  the  cheapest  fuel  used  and  butane  was  the 
highest.  The  effect  of  the  type  of  fuel  used  on  fuel  costs  will  be  dis- 
cussed in  a  subsequent  section  of  this  report. 

Repair  costs  were  negligible  in  the  1946-47  season  since  that  year 
marked  the  first  season's  operation  for  practically  all  plants.  The 
manufacturer  guaranteed  the  units  for  a  period  of  6  months  against 
defective  material  and  workmanship,  and  as  a  result,  repair  costs 
for  the  first  season's  operation  were  not  borne  by  the  dehydrator 
operator.  Repairs  necessary  to  ready  equipment  for  operation 
during  1947-48  were  charged  to  that  season's  operation  and  averaged 
$282  per  plant.  Plants  processing  more  than  6,000  hundredweight 
had  somewhat  higher  repair  costs  than  those  processing  lesser 
amounts  because  a  fuller  use  of  equipment  resulted  in  greater  up- 
keep requirements. 

The  cost  of  sweet  potatoes  purchased  for  dehydration  averaged 
about  $8.00  per  ton  in  1946-47  and  $10.00  a  ton  in  1947-48.  These 
costs  include  handling  and  hauling  charges  as  well  as  the  price  of  the 
sweet  potatoes.  Plant  managers,  allotted  costs  on  the  same  basis  for 
sweet  potatoes  grown  by  the  plant  management  and  those  salvaged 
from  shipping  operations.  Total  costs  of  sweet  potatoes  purchased 
averaged  $1,982  per  plant  in  1946-47  and  $1,903  in  1947-48. 

Selling  costs  were  small  since  sales  and  deliveries  were  made 
usually  at  the  dehydration  plant.  However,  if  the  dehydration  in- 
dustry continues  to  expand  its  operations,  selling  costs  may  become 
more  important  in  the  future.  The  costs  of  sacks  for  the  plant  share 
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fn^mt^l9^7  P°tat0eS  averaSed  $323  Per  Plant  in  1946-47 

Interest  was  computed  at  five  per  cent  of  the  average  capita] 
investment  of  the  plants  studied,  and  amounted  to  $448  per  plant 
in  1946-47  and  $410  in  1947-48.  P  P 


Returns 


Gross  returns  from  dehydration  operations  averaged  $7  299 
per  plant  in  1946-47  and  $7,967  in  1947-48  (Table  7).  The  most  impor- 
tant source  of  income  was  sales  and  value  of  feed  used  by  the  com- 
pany of  the  plant  share  of  sweet  potatoes  processed.  The  other  source 
ot  plant  income  was  charges  for  cash-custom  operations  Total  re- 
turns exceeded  total  costs  by  $375  in  1945-47  and  $1,184  in  1947-48. 

Net  income  varied  directly  with  the  volume  of  operations  In 
both  years  the  income  of  plants  processing  the  largest  volumes  ex- 
ceeded costs  by  the  widest  margins.  Plants  processing  less  than  2  500 
hundredweight  of  dry  material  suffered  losses  amounting  to  $l'l25 
in  1946-47  and  $792  in  1947-48,  while  plants  processing  6,000  hundred- 
weight or  more  realized  net  profits  of  $2,350  and  $3,733,  respectively 
Although  the  volume  of  output  was  the  most  important  factor  af- 
Vnn£  Tl  mcome>  {t  is  significant  that  15  of  the  31  plants  studied 
m  1946-47,  and  8  of  the  21  studied  in  1947-48,  processed  less  than 
2,500  hundredweight  of  feed  during  the  season's  operations. 

It  is  apparent  that  obtaining  a  large  volume  of  output  is  a  major 
problem  facing  many  plants.  In  1947-48,  plants  processing  6  000 
hundredweight  or  more  realized  a  net  profit  of  47  cents  per  hundred- 
weight of  output,  while  plants  processing  less  than  2,500  hundred- 
weight lost  an  average  of  48  cents  per  hundredweight.  The  location 
with  respect  to  a  supply  area  is  an  important  factor  affecting  the 
success  of  a  plant  in  securing  sufficient  raw  material  to  operate  at 
or  near  capacity.  Dehydrators  located  at  the  fringes  of  producing 
areas  generally  were  forced  to  operate  at  only  fractional  capacity 
The  possibility  of  dehydrating  forage  crops  to  increase  the  volume 
of  plant  operations  should  not  be  overlooked  in  such  cases. 

Most  Profitable  Method  of  Operation 

Most  plants  combined  two  or  more  methods  of  operation  during 
both  the  1946-47  and  1947-48  seasons.  However,  more  than  50  per  cent 
of  the  total  volume  of  sweet  potatoes  dehydrated  in  both  years  was 
processed  on  a  cash-custom  basis.  The  cash-custom  method  of  opera- 
tion proved  least  profitable,  returning  a  net  gain  of  only  1.6  cents 
per  hundredweight  processed  in  1946-47  and  8.4  cents  in  1947-48 
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(Table  8).  Net  returns  per  hundredweight  were  greater  in  1947-48 
than  in  the  preceding  year  because  of  a  higher  average  charge  to 
farmers  for  work  done  on  this  basis.  One  advantage  to  plant  opera- 
tors of  cash-custom  work  is  that  they  do  not  have  to  store  and  sell 
the  dehydrated  feed  before  being  paid  for  their  services,  as  is  the 
case  when  sweet  potatoes  are  processed  on  any  other  basis. 

Toll-custom  operations  were  most  profitable  in  1947-48,  while 
the  processing  of  sweet  potatoes  purchased  by  the  plants  for  dehy- 
dration returned  the  largest  net  gain  in  1946-47.  However,  work  done 
on  these  bases  was  relatively  small  compared  to  the  volume  of  cash- 
custom  operations.  Greater  net  returns  for  both  toll-custom  opera- 
tions and  the  processing  of  sweet  potatoes  purchased  were  realized 
in  1947-48  than  in  1946-47.  Plants  received  a  larger  percentage  of 
sweet  potatoes  processed  on  a  toll  basis  in  1947-48,  and  the  value 
of  dehydrated  sweet  potatoes  per  hundredweight  was  higher. 

It  is  possible  that  operations  on  a  toll  basis  will  increase  while 
cash-custom  work  will  decline,  especially  if  the  cash  charge  per 
hundredweight  to  farmers  is  increased  by  dehydrating  plants.  Dur- 
ing the  past  few  years  of  high  prices  many  farmers  have  had  a 
supply  of  ready  cash  with  which  to  purchase  supplies  or  use  for 
other  purposes.  If  prices  for  farm  products  decline,  farmers  may 
find  it  more  convenient  and  less  money  will  be  involved  if  they  have 
their  sweet  potatoes  processed  for  a  percentage  of  the  dry  material 
on  a  toll-custom  basis  rather  than  to  pay  a  cash  charge. 

FACTORS  AFFECTING  PLANT  COSTS 
Volume  of  Production 

It  was  clearly  demonstrated  by  the  study  of  dehydration  opera- 
tions during  the  1946-47  and  1947-48  seasons  that  volume  of  produc- 
tion was  the  most  important  single  factor  affecting  the  cost  of  pro- 
cessing the  amount  of  raw  sweet  potatoes  required  to  make  a  100- 
pound  sack  of  feed.  Although  total  plant  costs  were  higher  for  plants 
processing  large  volumes,  their  cost  per  unit  of  output  was  much 
less  than  for  plants  with  small  volumes.  Processing  costs  in  1946-47 
varied  from  $0.82  per  hundredweight  for  plants  processing  6,000 
hundredweight  or  more  to  $2.16  per  hundredweight  for  plants  hand- 
ling less  than  2,500  hundredweight  (Table  9).  The  same  relationship 
between  volume  and  cost  existed  in  1947-48.  Plants  producing  large 
volumes  had  per  unit  costs  of  about  $0.80  compared  with  $1.78 
for  plants  producing  small  amounts.  The  average  cost  per  hundred- 
weight for  all  plants  was  $0.99  in  1946-47  and  $1.01  in  1947-48. 

Overhead  and  interest  costs  per  unit  of  output  were  affected  to  a 
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greater  extent  by  volume  of  production  than  were  other  processing 
costs.  Depreciation,  insurance,  taxes,  etc.,  were  relatively  fixed  in 
amount  for  all  plants  regardless  of  production,  and  consequently 
were  much  smaller  per  unit  of  output  for  large  producers  than  for 
small  producers.  While  averaging  about  $0.38  per  hundredweight 
for  all  plants  in  1947-48,  depreciation  and  other  overhead  costs  varied 
from  $0.26  per  hundredweight  for  plants  producing  6,000  hundred- 
weight and  more  to  $0.82  per  hundredweight  for  plants  producing 
less  than  2,500  hundredweight.  Interest  was  of  minor  importance  in 
total  processing  costs  per  hundredweight  for  plants  with  large  out- 
puts but  averaged  $0.37  per  hundredweight  in  1946-47  and  $0.23 
in  1947-48  for  plants  producing  less  than  2,500  hundredweight. 

Operating  costs,  consisting  of  labor,  fuel,  power,  repairs,  and 
other  costs  directly  related  to  plant  operations,  were  affected  to  a 
lesser  extent  by  volume  of  production  than  were  overhead  costs. 
However,  most  items  of  operating  costs  varied  somewhat  with 
volume  of  output.  Generally,  there  was  a  tendency  for  operating 
costs,  exclusive  of  labor,  to  decline  as  the  volume  processed  in- 
creased. Labor  costs  were  highest  for  plants  producing  large  vol- 
umes. Large  plants  frequently  employ  more  men  to  operate  the 
dehydration  unit  than  do  plants  with  small  output.  Operators  of  the 
small  plants  generally  performed  some  of  the  labor  necessary  for 
operation,  in  addition  to  their  supervisory  work. 

It  appears  highly  probable  that  some  dehydration  plants,  espe- 
cially some  of  those  out  of  the  commercial  sweet  potato  areas,  will 
be  forced  to  discontinue  operations  unless  a  volume  of  raw  material 
sufficient  to  reduce  costs  and  increase  returns  can  be  obtained. 
Shippers  and  processors  who  operate  dehydrators  in  conjunction 
with  packing  shed  and  canning  operations  are  in  a  relatively  better 
position.  Dehydrators  in  these  cases  alleviate  a  troublesome  dis- 
posal problem  and  provide  a  means  for  an  income-producing  salvage 
operation.  In  addition,  these  dehydrators  may  bid  for  volume  from 
other  sources. 

Length  of  Life  of  Dehydration  Unit 

Depreciation  made  up  the  bulk  of  overhead  costs,  and  greatest 
reductions  in  overhead  costs  resulted  from  lower  depreciation  costs 
per  unit  of  output.  Most  plant  operators  estimated  the  length  of 
life  of  their  dehydration  unit  at  about  7  years.  Because  of  the  high 
initial  cost  of  the  dehydration  unit  and  the  relatively  short  expected 
life,  equipment  depreciation  constituted  the  greater  part  of  total 
plant  depreciation.  Many  dehydrator  operators  have  had  insufficient 
time  and  experience  on  which  to  base  their  estimates  of  life  ex- 
pectancy of  the  dehydration  units.  The  effect  on  costs  of  using  life 
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expectancies  of  5,  7,  and  10  years  is  shown  in  Table  10.  Since  de- 
preciation was  computed  by  the  straight-line  method,  depreciation 
cost  per  unit  of  output  decreased  as  the  life  expectancy  of  the  unit 
increased.  Conversely,  interest  which  was  figured  at  5  per  cent 
of  the  average  capital  investment  each  year  increased  as  life  ex- 
pectancy increased.  However,  because  depreciation  costs  are  much 
greater  than  interests  costs,  total  processing  costs  are  smaller  if 
the  length  of  life  of  the  dehydration  unit  is  long.  In  1947-48,  total 
processing  costs  averaged  $1,090  per  hundredweight  computed  on  a 
5-year  expected  life  basis,  $1,012  on  a  7-year  basis,  and  $0,956  on  a 
10-year  basis. 

Type  of  Fuel 

The  type  of  fuel  burned  in  dehydrator  furnaces  had  an  important 
effect  on  the  fuel  costs  of  dehydrating  sweet  potatoes.  Natural  gas 
was  the  most  economical  furnace  fuel,  costing  much  less  than  fuel  oil 
or  butane  gas.  While  the  average  fuel  costs  per  hundredweight  of 
feed  processed  amounted  to  about  $0.20  in  1946-47  and  to  $0.17  in 
1947-48,  those  plants  using  natural  gas  had  fuel  costs  of  about  $0.13 
and  $0.11,  respectively  (Table  11). 

Next  to  natural  gas,  fuel  oil  was  the  cheapest  fuel  used.  In 
1946-47  and  1947-48,  those  plants  using  fuel  oil  had  costs  of  about 
$0.22  and  $0.28,  respectively.  Butane  was  the  most  expensive  fuel, 
costing  users  about  $0.39  per  hundredweight  of  dry  feed  in  1946-47 
and  $0.56  in  1947-48.  Considerably  higher  rates  were  charged  for 
butane  gas  in  1947-48  than  in  1946-47,  although  some  plants  were  able 
to  keep  their  old  rates  because  of  the  large  quantity  used. 

Most  of  the  plants  studied  in  both  years  were  able  to  obtain  na- 
tural gas;  however,  this  fuel  is  unavailable  in  some  areas  and  cannot 
be  furnished  at  favorable  rates  in  others.  In  such  instances  it  may  be 
to  the  advantage  of  plant  operators  to  use  fuel  oil  since  it  is  also  a 
relatively  cheap  fuel. 

Plants  with  a  large  volume  of  output  used  fuel  more  efficiently 
than  did  low-volume  plants,  regardless  of  the  type  of  fuel  used. 
Economy  in  the  use  of  fuel  from  high  production  results  from  the 
necessity  of  using  relatively  constant  amounts  of  fuel  to  heat  the 
dehydration  furnace  and  tube,  regardless  of  the  rate  of  production. 
In  1947-48,  plants  producing  more  than  5,000  hundredweight  of  dry 
material  had  fuel  costs  of  about  $0.16  per  hundredweight  as  com- 
pared with  $0.21  for  plants  producing  less  than  5,000  hundredweight. 
A  similar  relationship  existed  in  1946-47. 
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Efficiency  in  Use  of  Labor  and  Equipment 


The  efficiency  with  which  labor  and  equipment  were  utilized 
by  plant  managers  materially  affected  the  cost  of  producing  a  hun- 
dred-pound sack  of  feed.  Those  plants  with  the  highest  output  per 
man-hour  of  labor  and  per  hour  operated  had  the  lowest  per  unit 
labor  and  total  costs  (Table  12).  By  efficient  operation  a  few  plants 
with  small  production  were  able  to  compensate  in  part  for  lack  of 
volume.  Some  plants  producing  large  volumes  further  cut  production 
costs  by  efficient  utilization  of  labor  and  equipment. 

In  1947-48,  small- volume  plants  with  outputs  of  1.75  hundred- 
weight or  more  of  dry  material  per  hour  of  labor  had  labor  and  total 
per  unit  costs  of  $0,214  and  $1,395,  respectively,  as  compared  with 
labor  costs  of  $0,335  and  total  costs  of  $1,746  for  small-volume  plants 
with  outputs  of  less  than  1.75  hundredweight  per  man-hour  of  labor. 
High- volume  plants  with  outputs  of  1.75  hundredweight  or  more  per 
hour  of  man  labor  had  total  costs  per  unit  of  $0,815,  compared  with 
$0,866  for  those  high-volume  plants  which  used  labor  less  efficiently. 
Much  the  same  relationship  is  shown  when  comparing  costs  of  plants 
with  large  and  small  outputs  per  hour  of  operation  of  the  dehydra- 
tion unit. 

Quality  of  Sweet  Potatoes  Processed 

The  type,  size,  quality,  and  condition  of  raw  sweet  potatoes  pro- 
cessed have  a  considerable  effect  on  the  efficiency  of  dehydrator 
operation  and  also  on  the  quality  of  the  dry  feed  produced.  More 
processing  time  is  required  for  green  and  stringy  sweet  potatoes  than 
for  sound,  dry  potatoes.  Decayed,  dirty,  or  muddy  sweet  potatoes 
make  a  low-quality  feed  and  may  result  in  stoppages  and  break- 
downs of  the  dehydration  unit.  It  is  important  that  sweet  potatoes 
be  clean  before  dehydration  and  that  they  be  free  from  decay. 

Conditions  Necessary  for  Economical  Operation 

From  the  analysis  of  factors  affecting  the  cost  of  dehydrating 
sweet  potatoes,  it  appears  that  the  following  conditions  are  desirable 
for  economical  operation:  (1)  a  large  volume  of  sweet  potatoes  for 
processing  to  permit  near  capacity  production;  (2)  the  use  of  natural 
gas  for  furnace  fuel,  or  fuel  oil  in  those  areas  where  natural  gas 
is  unavailable;  (3)  clean,  dry  sweet  potatoes,  free  from  decay;  and 
(4)  efficient  use  of  labor  and  equipment.  Labor  efficiency  is  greatly 
increased  when  labor  can  be  used  full  time  by  continuous  operation 
of  the  dehydrator  or  in  other  work,  such  as  in  a  storage  house  or 
packing  shed.  If  a  sufficient  quantity  of  sweet  potatoes  is  available, 
economies  probably  can  be  attained  by  the  use  of  dehydrating  units 
of  large  capacity. 
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COMPARATIVE  FEEDING  VALUES  AND  COSTS  OF 
SWEET  POTATOES  AND  CORN 


Louisiana  does  not  produce  sufficient  carbohydrate  feeds  for  its 
growing  dairy  and  livestock  industries.  Much  has  been  said  in  re- 
cent years  about  the  possibility  of  growing  sweet  potatoes  as  a  feed 
crop  to  help  overcome  this  deficit.  A  basic  consideration  in  deter- 
mining the  feasibility  of  growing  sweet  potatoes  as  a  feed  crop  is 
the  relative  costs  of  producing  sweet  potatoes  and  other  carbohy- 
drates of  comparable  feeding  value. 

At  present  corn  is  the  main  carbohydrate  feed  grown  in  the 
state,  and  most  comparisons  of  the  feeding  efficiency  and  costs  of 
production  of  sweet  potatoes  for  feed  have  been  made  with  those 
of  corn. 

Feeding  Value 

A  comparison  of  the  chemical  composition  of  sweet  potato  meal 
and  corn  meal  is  shown  in  Table  13.  The  comparison  is  based  on 
typical  samples  of  meal  ready  for  feeding. 

The  chemical  analysis  reveals  that  sweet  potatoes  furnish  more 
carbohydrates  and  ash  than  corn,  but  are  inferior  in  protein  and 
fat  content.  Actual  feeding  tests  made  by  Experiment  Stations  in 
various  southern  states  have  shown  sweet  potato  meal  to  be  about  90 
per  cent  as  efficient  in  feeding  value  as  corn  meal  in  dairy  rations 
and  in  rations  for  fattening  beef  calves  and  steers.1  Sweet  potatoes 


TABLE  13.    Chemical  Composition  of  Sweet  Potato  Meal  and  Corn  Meal' 


Sweet  potato  meal 

Corn  meal 

Water   .  

Per  cent 
6.3 
3.9 
5.0 
1.1 
3.7 
80.0 

Per  cent 
14.5 
1.3 
9.0 
3.9 
2.4 
68.9 

Ash    ... 

Crude  protein   '.  

Crude  fat   

Crude  fiber   

Nitrogen-free  extract   

Total   

100.0 

100.0 

'For  detailed  results  of  Louisiana  feeding  experiments  see:  Seath,  D.  M.,  Rusoff, 
L.  L.,  Miller,  G.  D.,  and  Branton,  Cecil,  Utilizing  Sweet  Potatoes  as  Feed  for  Dairy  Cattle, 
Louisiana  Bulletin  No.  423,  Louisiana  Agricultural  Experiment  Station,  Baton  Rouge, 
Louisiana,  September  1947;  and  Berwick,  Lee,  Dehydrated  Sweet  Potato  Meal  for  Fatten- 
ing Steers,  unpublished  thesis,  Louisiana  State  University,  August  1948. 
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are  an  important  source  of  vitamin  A  because  of  their  high  carotene 
content.  Experimental  results  show  that  cows  fed  dehydrated  sweet 
potato  meal  produce  butter  of  a  deeper  yellow  color  and  higher  vita- 
min A  content  than  cows  fed  yellow  corn.  Thus  it  appears  that 
sweet  potato  meal  compares  favorably  with  corn  in  feeding  effici- 
ency. In  the  raw  form  about  3.5  bushels  of  sweet  potatoes  are  equi- 
valent in  feeding  value  to  one  bushel  of  corn.  Sweet  potato  vines 
make  a  high-quality  roughage  when  cured,  but  so  far  they  have  not 
been  utilized  to  any  great  extent. 


Costs 

The  costs  of  producing  sweet  potatoes  for  feed,  including  a  de- 
hydration charge,  and  corn  are  shown  in  Table  14.  These  costs  repre- 
sent an  average  of  findings  in  the  St.  Landry  and  Lafayette  Parish 
sweet  potato  areas  and  the  West  Carroll  area  for  the  1946  crop  year.2 
The  cost  of  producing  a  quantity  of  sweet  potatoes  equal  in  feeding 
value  to  one  bushel  of  corn  amounted  to  $2.19  compared  with  pro- 
duction costs  of  $1.24  per  bushel  of  corn.  It  might  be  pointed  out  that 


TABLE  14.    Comparative  Costs  of  Producing  Sweet  Potatoes  and  Corn  on 
Selected  Farms  in  Commercial  Sweet  Potato  Producing 
Areas  in  Louisiana,  1946* 


Cost  of  man  labor  (per  acre)  

Sweet  Potatoes 

Corn 

$36.27 
33.43 

$  9.36 
11.16 

All  other  costs  (per  acre) 

Total  production  costs  (per  acre) 

$69.70 
161 

$  0.43 
46 

$20.52 
16.5 

$  1.24 
16.5 

Average  yields  (bu.  per  acre) 

Cost  of  production  oer  bushel 

Bushels  of  corn  equivalent**— 

Cost  of  production  per  bushel  of 

corn  equivalent  

$  1.52 

$  1.24 

Dehydration  cost  per  bushel  of 

corn  equivalent***. 

.67 

Total  cost  per  bushel  of  corn  equivalent  . 

$  2.19 

$  1.24 

*Based  on  an  average  of  costs  of  production  of  sweet  potatoes  and  corn  in  the 
St.  Landry,  Lafayette,  and  West  Carroll  commercial  sweet  potato  areas  as  reported  by 
Danielson  and  McCrory. 

** About  3.5  bushels  of  raw  Porto  Rico  sweet  potatoes  are  equal  in  feeding  value 
to  one  bushel  of  corn. 

***The  average  charge  to  farmers  for  dehydrating  sweet  potatoes  was  $1.09  per  hun- 
dredweight. About  5.7  bushels  of  the  Porto  Rico  variety  are  required  to  furnish  100 
pounds  of  dry  matter.  With  the  use  of  starch  or  feed  varieties  which  average  37  to  40 
per  cent  solids,  it  may  be  possible  to  reduce  both  production  and  dehydrating  costs  of  a 
bushel  of  corn  equivalent  as  much  as  20  per  cent  because  only  about  4.7  bushels  of 
raw  sweet  potatoes  would  be  required  to  make  100  pounds  of  dry  feed. 

2For  detailed  information  see:  McCrory,  Eugene,  Management  Problems  Involved  in 
the  Organization  and  Operation  of  Farms  in  the  Sweef  Potato  Area  of  St.  Landry  and 
Lafayette  Parishes,  Louisiana,  1946,  unpublished  thesis,  Louisiana  State  University,  1947; 
and  Danielson,  Carl  B.,  Enterprise  Combination  Problems  Involved  in  the  Management  of 
Sweet  Potato  Farms  in  West  Carroll  Parish,  Louisiana,  1946,  unpublished  thesis,  Louisi- 
ana State  University,  1947. 
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these  costs  were  incurred  in  areas  where  sweet  potatoes  are  a  major 
cash  crop  whereas  corn  is  relegated  to  a  secondary  role.  Sweet 
potato  yields  are  considerably  higher  than  the  state  average,  while 
corn  yields  are  only  slightly  greater  than  the  average  for  the  state 
as  a  whole. 

Labor  requirements  for  producing  sweet  potatoes  are  consider- 
ably higher  than  for  corn.  The  cost  of  man  labor  necessary  to  produce 
an  acre  of  sweet  potatoes  was  $36.27  compared  with  $9.36  for  corn 
on  the  farms  studied.  Both  crops  were  produced  mainly  by  hand 
methods  and  the  use  of  mule  equipment.  Because  of  the  nature  of 
crops,  about  125  hours  of  man  labor  were  required  to  grow  an  acre 
of  sweet  potatoes,  while  corn  needed  less  than  40  man  hours. 

In  recent  years,  serious  attempts  have  been  made  to  adapt 
mechanized  equipment  for  sweet  potato  transplanting  and  harvest- 
ing operations.  By  the  use  of  transplanters,  diggers,  and  tractor 
equipment  a  great  reduction  in  hours  of  labor  required  for  produc- 
tion may  be  realized.  It  is  possible  to  reduce  the  man  hours  of  labor 
necessary  to  produce  an  acre  of  sweet  potatoes  from  125  to  about 
45  by  mechanizing  operations  (Table  15).  The  greatest  reductions 
are  possible  in  planting  and  harvesting.  Labor  requirements  may 
be  further  reduced  by  eliminating  the  hoeing  of  sweet  potatoes 
produced  for  stock  feed.  The  elimination  of  this  operation  probably 
would  not  affect  yields  to  a  very  large  extent  unless  the  amount 
of  grass  and  weeds  was  sufficient  to  thwart  early  growth  and 
development  of  the  vines. 


TABLE  15.    Estimated  Labor  Requirements  for  Producing  Sweet  Potatoes 
in  Louisiana  Using  Mechanized  Equipment* 


Operation 

Man-hours 
per  acre 

Tractor-hours 
per  acre 

Plant  production    . 

4.3 

Land  preparation   ;    

2.1 

2.1 

Planting        

9.0 

1.3 

Hoeing         

12.0 

Cultivation       

2.4 

2.4 

Harvest           

15.0 

3.0 

Total  hours  per  acre  using  mechanized 

equipment   

44.8** 

8.8 

Total  man-hours  per  acre  using  hand  methods 
and  mule  equipment                   .  _   

Total  mule-hours  using  hand  methods  and  mule 
equipment     

125 
40 

*Based  on  unpublished  data  and  estimates  by  agricultural  engineers  and  farm 
management  specialists  of  the  Louisiana  Agricultural  Experiment  Station. 

**It  may  be  possible  to  reduce  further  labor  requirements  if  a  more  economical 
method  of  obtaining  plant  stands  than  by  transplanting  vines  from  beds  is  developed. 
Hoeing  may  not  be  necessary  in  many  instances. 
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The  effect  of  mechanization  on  the  cost  of  producing  sweet 
potatoes  is  shown  in  Table  16.  Estimates  of  cost  were  made  using 
different  acreage  and  yield  bases.  The  previous  illustration  of  com- 
parative costs  of  sweet  potatoes  and  corn  in  Table  14  was  based 
on  an  average  acreage  of  7.4  and  an  average  yield  of  161  bushels 
found  on  the  farms  studied.  It  is  evident  that  acreages  and  yields 
of  this  size  are  insufficient  to  permit  mechanization  of  operations 
because  of  the  high  cost  of  using  specialized  equipment.  In  fact,  on 
such  a  small  scale  and  low-yield  basis,  the  use  of  hand  methods  and 
mule  equipment  results  in  production  costs  of  $2.19  per  bushel  of 
corn  equivalent,  or  8  cents  less  than  costs  of  mechanized  operations 


TABLE  16.    Estimated   Costs   of   Production    of   Sweet   Potatoes  Usin 
Mechanized  Equipment  Under  Varying  Acreage  and  Yield 
Bases,  1948  Price-Cost  Conditions 


Basis  of  estimate 

7.4  acres 
161  bushel 
yield* 

30  acres 
161  bushel 
yield 

30  acres 
200  bushel 
yield 

30  acres 
300  bushel 
yield 

(Cost  per  acre) 

Man  labor   

$13.44 
5.54 
42.03 

12  09 

$13.44 
5.54 
10.37 

14.00 

$13.44 
5.54 
10.37 

15.00 

$13.44 
5.54 
10.37 
18.00 

Tractor  use** 

Equipment  use*** 

All  other  costs  . 
Total  costs 

Cost   per  bushel  

$73.01 

$43.35 

$44.35 

$47.35 

Bushels  of  corn  equivalent  

Cost  of  production  per  bushel  of 

$  0.45 
46 

$  0.27 
46 

$  0.22 
57 

$  0.16 
86 

corn  equivalent  

$  1.59 

$  0.94 

$  0.78 

$  0.55 

Dehydration  cost  per  bushel  of 

corn  equivalent 

$  0.67 

$  0.67 

$  0.67 

$  0.67 

Total  cost-  per  bushel  of  corn 

equivalent   

$  2.27 

$  1.61 

$  1.45 

$  1.22 

•Average  acreage  and  yield  on  sweet  potato  farms  studied  by  Danielson  and 
McCrory. 

**Tractor  costs  based  on  data  supplied  by  F.  D.  Barlow,  Associate  Economist,  Louisi- 
ana Agricultural  Experiment  Station. 

—Includes  depreciation,  interest,  and  upkeep  on  transplanter,  vine  cutter,  and 
digger.  Basic  data  for  estimates  supplied  by  Wiley  Poole,  Associate  Agricultural  Engi- 
neer, Louisiana  Agricultural  Experiment  Station. 

On  larger  acreages  and  yields,  the  costs  of  producing  sweet  potatoes 
probably  would  be  materially  reduced  by  the  use  of  mechanized 
equipment.  However,  30  acres  of  sweet  potatoes  with  a  yield  of  300 
bushels  per  acre  produced  under  mechanized  conditions  may  be 
required  before  costs  of  production,  including  a  dehydration  charge 
at  present  rates,  are  lowered  below  the  cost  of  producing  a  bushel 
of  corn  grown  mainly  by  hand  methods  on  a  small-acreage  and 
low-yield  basis.  Not  considered  in  these  estimates  is  the  possibility  of 
improving  corn  production  and  reducing  costs  by  use  of  hybrid 
seed,  better  cultural  practices,  and  fertilization. 
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The  dehydration  charge  is  responsible  to  a  large  extent  for 
the  high  cost  of  producing  sweet  potatoes  for  feed.  The  dehydra- 
tion cost  used  is  based  on  the  cash  charge  for  dehydration  for  cash- 
custom  work  which  so  far  has  barely  covered  the  operating  costs 
of  dehydrating  plants.  It  is  uncertain  whether  average  dehydration 
charges  can  be  lowered  very  substantially  in  the  future.  One  possi- 
ble means  of  reducing  these  costs  is  through  the  pooling  of  sweet 
potatoes  by  a  group  of  farmers  to  assure  a  large  volume  and  efficient 
use  of  dehydration  equipment.  Efficient  plants  with  large  volumes 
in  1946-47  and  1947-48  processed  3.5  bushels  of  sweet  potatoes,  which 
is  equivalent  in  feeding  value  to  a  bushel  of  corn,  for  less  than  $0.50 
compared  with  $0.67  for  all  plants  studied. 

It  appears  from  the  preceding  analysis  that  probably  the  major 
role  of  dehydration  will,  for  some  time,  be  of  a  salvage  nature  in 
the  commercial  production  of  sweet  potatoes  for  table  use  and  can- 
ning. When  suitable  sweet  potato  machinery  is  perfected  and  more 
economical  methods  of  getting  plant  stands  are  developed,  more 
farmers  may  be  able  to  grow  sweet  potatoes  for  feed  advantageously. 
But  since  mechanized  equipment  requires  considerable  investment, 
small  growers  may  only  be  able  to  use  it  on  a  custom  or  cooperative 
basis.  One  advantage  in  favor  of  producing  sweet  potatoes  for  feed 
is  that  a  greater  volume  of  carbohydrate  feed  can  be  produced  on 
a  smaller  acreage  than  in  the  case  of  corn.  Also,  in  some  areas 
the  soil  may  be  better  adapted  to  the  production  of  sweet  potatoes. 

SUMMARY 

The  52  sweet  potato  dehydration  plants  established  in  Louisiana 
in  the  last  three  years  enable  farmers,  shippers,  and  processors  to 
dispose  of  sweet  potatoes  which  are  undesirable  for  table  stock  or 
canning  by  converting  them  into  a  good  carbohydrate  feed  for  live- 
stock. About  9  per  cent  of  the  1946  crop  and  10  per  cent  of  the  1947 
crop  of  sweet  potatoes  were  dehydrated  for  feed.  Dehydration  not 
only  affords  the  sweet  potato  industry  an  income  from  a  portion  of 
the  crop  which  often  has  proved  troublesome  to  dispose  of  in  the 
past,  but  in  addition  it  helps  to  reduce  the  state's  feed  deficit  and 
aids  greatly  in  the  sweet  potato  weevil  control  program. 

A  study  of  the  operations  of  sweet  potato  dehydration  plants  in 
the  1946-47  and  1947-48  seasons  showed  that  the  following  conditions 
are  necessary  for  economical  operation:  (1)  a  large  volume  of  sweet 
potatoes  for  processing;  (2)  the  use  of  natural  gas  for  furnace  fuel, 
or  fuel  oil  in  those  areas  where  natural  gas  is  unavailable;  (3)  clean, 
dry  sweet  potatoes  relatively  free  from  decay;  and  (4)  efficient  use 
of  labor  and  equipment. 
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The  volume  of  sweet  potatoes  processed  by  dehydrating  plants 
was  the  most  important  factor  affecting  both  per  unit  operating 
costs  and  net  income,  mainly  because  some  items  of  cost,  such  as  de- 
preciation, are  relatively  fixed  in  amount  regardless  of  production. 
In  1947-48,  plants  processing  6,000  hundredweight  or  more  of  feed 
had  an  average  net  income  of  $3,733  per  plant  and  operating  costs 
of  only  $0.80  per  hundredweight,  while  plants  processing  less  than 
2,500  hundredweight  suffered  losses  amounting  to  $792  per  plant  and 
had  operating  costs  of  $1.78  per  hundredweight  of  feed  produced. 
Total  costs  for  all  plants  averaged  $0.99  per  hundredweight  of  feed 
produced  in  1946-47  and  $1.01  in  1947-48.  Of  31  plants  studied  in 
1947-48,  15  processed  less  than  2,500  hundredweight  of  feed  during 
the  season.  Location,  with  respect  to  a  heavy  producing  area,  is  an 
important  factor  affecting  the  success  of  a  plant  in  securing  suffic- 
ient volume  of  raw  material  for  efficient  operation.  Dehydrators  lo- 
cated at  the  fringes  of  producing  areas  generally  were  forced  to  op- 
erate at  only  fractional  capacity.  In  such  cases,  the  possibility  of  de- 
hydrating forage  crops  to  increase  the  volume  of  plant  operations 
should  not  be  overlooked. 

The  rated  productive  capacity  of  most  dehydrating  plants  in  the 
state  is  from  600  to  800  pounds  of  dry  matter  per  hour,  although  a 
few  are  larger  and  a  few  smaller.  Most  plants  reported  capital  invest- 
ment of  from  $9,500  to  $10,000. 

About  two-thirds  of  the  processing  done  by  dehydrators  in  the 
two  years  studied  was  on  a  cash-custom  basis  whereby  farmers  de- 
livered their  sweet  potatoes  to  the  dehydrating  plant  and  paid  a  fee 
of  about  one  dollar  for  each  100  pounds  of  dry  material  received. 
Dehydrators  also  obtained  raw  materials  for  processing  by  cash 
purchases  of  low-grade  sweet  potatoes  from  farmers  and  others,  from 
shipping  and  cannery  salvage  operations,  by  toll-custom  work,  and 
by  growing  their  own  sweet  potatoes. 

The  dehydrated  sweet  potatoes  retained  by  farmers  were  used 
on  the  farm  to  feed  dairy  cattle  and  other  classes  of  livestock,  in- 
cluding beef  cattle,  chickens,  hogs,  and  work  stock.  Dehydrators  sold 
their  product  mainly  to  dairymen,  and  to  a  lesser  extent  to  feed 
dealers  and  feed  mills. 

Although  dehydrated  sweet  potatoes  compare  favorably  with 
corn  and  other  carbohydrate  feeds  in  feeding  value,  it  is  uneconomi- 
cal at  existing  levels  of  production  and  dehydration  costs  for  most 
farmers  to  grow  sweet  potatoes  primarily  as  a  feed  crop.  The  major 
role  of  dehydration  will  continue  for  some  time  to  be  that  of  a 
salvage  nature  in  the  commercial  production  of  sweet  potatoes  for 
table  use.  It  is  quite  possible  that  with  high-yielding  feed  varieties 
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now  available,  improved  machinery,  and  the  development  of  more 
economical  methods  of  securing  plant  stands,  such  as  by  planting 
small,  whole  potatoes  or  seed  pieces,  some  farmers  will  be  able 
to  grow  sweet  potatoes  for  feed  at  an  advantage. 
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Costs  and  Returns  on  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1946  and  1947 

By 

James  P.  Gaines  and  ).  Norman  Efferson 

INTRODUCTION 

In  most  years  since  1938,  the  Department  of  Agricultural  Economics 
of  the  Louisiana  Agricultural  Experiment  Station  has  conducted  detailed 
farm  management  and  cost  studies  of  family-type  sugar  cane  farms  in 
Louisiana.1  Extensive  and  intensive  examination  of  this  reservoir  of 
economic  data  has  resulted  in  the  discovery  of  many  facts  of  great  im- 
portance to  the  Louisiana  sugar  cane  industry.  Continuous  study  of  these 
farms  permits  verification  of  facts  already  discovered,  the  discovery  of 
other  facts,  the  observation  of  trends  in  costs  and  earnings,  and  the 
changes  in  farm  organization  and  practices  that  are  of  significance  to  the 
industry. 

The  purpose  of  this  report  is  to  reveal  trends  in  earnings,  costs, 
and  organization  that  have  become  apparent;  present  a  detailed  analysis 
of  the  financial  status  of  the  farms  for  the  two  most  recent  years,  1946 
and  1947;  summarize  important  facts  that  have  been  discovered  and 
verified;  and  present  the  most  recent  facts  that  have  been  obtained. 

Procedure 

The  basic  data  for  these  studies  were  collected  by  the  survey  method 
from  cooperating  farmers.  Each  year  the  same  general  methods  of 
collecting  and  analyzing  the  data  were  employed  in  order  to  make  the 
results  from  year  to  year  directly  comparable.  Many  of  the  same  farms 
that  were  scientifically  selected  for  the  first  study  in  1938  have  been 
studied  in  succeeding  years.  In  cases  where  the  original  cooper ators 
were  not  available,  the  adjacent  farms  were  included  so  that  continuity 
of  the  data  and  size  of  the  sample  could  be  maintained. 

Each  producer  selected  for  the  sample  was  visited  by  a  trained 
enumerator  who  collected  from  the  farmer  the  detailed  results  of  his 
previous  year's  farming  operations,  including  expenses,  receipts,  prac- 
tices, and  capital  changes.  As  few  of  the  small  farmers  keep  detailed 
financial  records,  the  information  came  largely  from  their  memories, 
supplemented  by  bills  and  receipts  that  had  been  kept. 


1A  Farm  Management  and  Cost  Study  of  500  Family-Sized  Farms  in  the  Louisiana  Sugar 
Cane  Area,  1938  (Louisiana  Experiment  Station  Bulletin  No.  314,  February  1940);  Costs  and 
Returns  from  453  Family-Sized  Sugar  Cane  Farms  in  1940  (Department  of  Agricultural  Econ- 
omics Mimeographed  Circular  No.  25,  March  1942);  Economic  Aspects  of  Sugar  Cane  Pro- 
duction in  Louisiana,  1941  (Dept.  of  Agricultural  Economics  Mimeographed  Circular  No.  26, 
June  1942);  Costs  and  Returns  on  Family-Type  Sugar  Cane  Farms  in  Louisiana,  1938  to  1945 
(Louisiana  Experiment  Station  Bulletin  No.  420,  June  1947);  A  Study  of  Major  and  Minor 
Factors  Affecting  Management  and  Returns  on  Family  Farms  in  the  Sugar  Cane  Area  of 
Louisiana  (Dept.  of  Agricultural  Economics  Mimeographed  Circular  No.  86,  September  1948). 
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In  all  years  except  1943  and  1944,  the  farms  studied  comprised  from 
5  to  10  per  cent  of  the  total  number  of  farms  in  the  Louisiana  Sugar 
Cane  Area.  The  original  sample  was  weighted  in  accordance  with  the 
importance  of  the  sugar  cane  enterprise  in  each  parish  so  that  the  data 
were  representative  of  the  area  as  a  whole. 

TRENDS  IN  PRODUCTION,  COSTS  AND  ORGANIZATION, 

1938-1947 

Farm  organization  and  operation  change  with  technological  advance- 
ments, biological  discoveries,  and  changing  economic  conditions.  Changes 
in  farm  organization  and  operation  cause  farm  costs  and  farm  earnings  to 
vary.  Therefore,  most  production  and  cost  trends  can  be  associated 
directly  with  economic,  technological,  or  biological  developments. 
Changes  are  not  the  result  of  the  whims  of  individual  farmers.  In  exam- 
ining sugar  cane  production  and  cost  tendencies,  and  changes  in  farm 
organization,  the  underlying  physical  and  economic  causes  were  sought. 

Changes  in  Volume  of  Business  and  Yields,  1938-1947 

From  1938  to  1944,  the  average  size  of  the  farm  business  in  the 
sugar  cane  area  varied  slightly  from  year  to  year  but  displayed  no  tend- 
ency to  follow  any  particular  pattern  (Table  1).  Since  1944,  however, 
there  is  an  indicated  trend  toward  small  acreages  in  cane  and  reduced 
acreage  in  total  crops.  The  reduction  of  acres  in  total  crops  has  been 
greater  than  that  of  cane  so  that  there  has  been  a  slight  increase  in  the 
percentage  of  cropland  planted  in  sugar  cane.  This  trend  toward  a 
smaller  volume  of  business  was  due  apparently  to  the  shortage  of  avail- 
able hired  labor  during  the  war  years,  which  caused  producers  to  reduce 
acreages  in  line  with  the  reduced  supply  of  hired  labor  and  family 
labor.2  y 

Annual  variations  in  sugar  cane  yields  followed  no  particular  pat- 
tern (Table  1).  When  climatic  conditions  were  favorable,  yields  were 
high;  conversely,  when  climatic  conditions  were  unfavorable,  yields  were 
low.  Over  the  ten-year  period,  average  yields  were  19  tons  of  cane  per 
acre. 


TABLE  1.    Number  and  Size  of  Family-Type  Sugar  Cane  Farms  Surveyed 
in  the  Louisiana  Sugar  Cane  Area,  1938-1947 


Item 

1938 

1940 

1942 

1943 

1944 

1945 

1946 

1947 

Number  of  farms   

500 

453 

467 

110 

110 

508 

503 

500 

Acres  of  cane  per  farm   

41 

35 

35 

44 

42 

32 

25 

26 

Total  acres  in  crops  per 

farm   

86 

85 

73 

91 

85 

70 

54 

54 

Yield  of  cane  per  acre   

22 

14 

17 

23 

22 

23 

18 

18 

Tons  of  cane  sold  per  farm. 

835 

460 

605 

937 

841 

691 

431 

435 

2Costs  and  Returns  on  Family-Type  Sugar  Cane  Farms  in  Louisiana,  1938  to  1945,  Lou- 
isiana Experiment  Station  Bulletin  No.  420,  June  1947. 
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Trends  in  Costs,  Returns,  and  Earnings 

Costs,  returns,  and  earnings  have  increased  greatly  since  1938.  This 
was  expected  and  can  be  directly  related  to  changes  in  the  general 
price  level.  However,  the  significant  point  is  not  the  amount  but  the 
degree  of  change  and  relative  variations  of  the  different  cost  and  return 
items  and  measures  of  income. 

Although  average  size  of  the  farm  business  has  declined  in  recent 
years,  all  farm  expenses  except  hired  labor  and  miscellaneous  expenses 
have  tended  to  increase  (Table  2).  The  increases  are  due  to  an  economic 
factor  —  general  price  level.  The  decrease  in  hired  labor  expenses  can 
be  attributed  partly  to  the  decline  in  size  but  more  to  a  technological 
improvement  —  the  advent  of  the  tractor  and  increased  farm  mechan- 
ization. The  percentage  of  farms  having  tractor  power  increased  from  17 
per  cent  in  1938  to  50  per  cent  in  1947.  In  1938,  hired  labor  constituted 
43  per  cent  of  total  farm  expenses,  and  in  1947,  only  28  per  cent.  The 
tremendous  increase  in  machinery  costs  can  be  attributed  to  increased 
farm  mechanization.  The  miscellaneous  expenses  have  declined  because 
they  include  many  incidental  items  that  are  associated  with  mule  farm- 


TABLE  2.    Average  Costs  and  Returns  per  Farm  on  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1938-1947 


Item 

1938 

1940 

1942 

1943 

1944 

1945 

! 

1946 

1947 

Farm  Receipts: 

Dollars 

Cane  sold  for  sugar*   

3,075 

1,689 

3,169 

5,407 

5,524 

4,840 

3,273 

3,709 

Other  crops  sold   

332 

234 

399 

246 

662 

617 

392 

460 

Livestock  &  livestock  products... 

81 

96 

80 

70 

74 

61 

64 

86 

Other  income   

164 

163 

209 

177 

303 

84 

117 

Total  receipts   

3,488 

2,183 

3,811 

5,932 

6,437 

5,821 

3,813 

4,372 

Farm  Expenses: 

Hired  labor   

1,545 

1,008 

1,202 

2,288 

2,244 

1,797 

1,067 

1,027 

Unpaid  labor**     

208 

215 

266 

340 

312 

286 

224 

339 

Fertilizer   

131 

140 

151 

235 

280 

218 

193 

226 

Feed,  seeds,  and  plants   

79 

100 

108 

145 

141 

97 

148 

170 

Machinery  &  building  costs  

280 

270 

332 

445 

542 

611 

687 

750 

Land  rent***   

283 

195 

354 

574 

585 

585 

452 

498 

Interest***   

410 

418  i 

364 

494 

669 

568 

373 

406 

All  other  expenses   

633 

440 

517 

497 

693 

777 

270 

234 

Total  expenses   

3,569 

2,786 

3,294 

5,018 

5,466 

4,939 

3,414 

3,650 

Income : 

Labor  income   

—81 

—603 

517 

914 

971 

882 

399 

722 

Value  of  farm  privileges   

321 

343 

510 

530 

763 

696 

537 

693 

Labor  earnings   

240 

—260 

1,027 

1,444 

1,734 

1,578 

936 

1,415 

Value  of  operator's  time   

430 

550 

654 

671 

1,105 

893 

770 

737 

Return  to  capital   

—101 

—735 

+227 

+737 

+535 

+557 

+2 

+  391 

Capital  investment  

8,200 

8,360 

7,280 

9,880 

13,380 

11,360 

7,460 

6,927 

*Total  receipts  from  cane  sold,  including  government  payments. 

**Value  of  unpaid  family  labor  at  the  going  wage  rate,  not  including  the  labor  of  the 
farm  operator. 

***Includes  rent  at  actual  cost  and  interest  on  owned  investment  at  5  per  cent  of  the 
depreciated  assets. 
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ing;  the  trend  has  been  toward  fewer  mules  and  more  tractors.  Land 
rent  did  not  increase  as  rapidly  or  as  much  as  did  other  expenses  because 
it  is  not  affected  by  changing  prices  as  much.  Interest  and  depreciation 
tend  to  be  relatively  fixed  with  regard  to  general  price  level  and  vary 
with  the  size  of  the  capital  investment. 

Sugar  cane  receipts  are  affected  by  variations  in  size  and  yield 
so  greatly  that  no  significant  pattern  can  be  determined  from  the  "average 
per  farm"  data.  Returns  per  ton  of  cane  sold,  however,  increased  131  per 
cent  —  from  $3.68  to  $8.51  per  ton  (Table  3).  As  total  expenses  increased 
only  86  per  cent  over  the  corresponding  period,  profits  per  ton  of  cane 
sold  increased  considerably.  This  is  a  familiar  situation  characteristic 
of  agricultural  price  patterns  of  past  decades.  During  inflationary  periods 
agricultural  prices  rise  faster  than  costs  and  farmers  are  relatively  pros- 
perous; during  price  recessions,  agricultural  prices  drop  more  rapidly 
than  costs  and  farmers  are  not  very  prosperous.  Preliminary  information 
for  1948  shows  that  sugar  cane  prices  have  receded  significantly  but  that 
costs  have  remained  at  very  nearly  the  same  level.  All  available  data 
indicate  that  sugar  cane  farmers  should  expect  net  returns  to  start 
declining  soon  and  should  make  future  plans  with  that  in  mind.3 

Organization  Changes  over  the  10-Year  Period 

The  most  significant  change  in  the  capital  organization  of  sugar 
cane  farms  has  occurred  in  the  type  of  power  employed.  Only  85  of  500 


TABLE  3.    Costs  and  Returns  per  Ton  of  Cane  Sold  for  Family-Type  Sugar 
Cane  Farms  in  Louisiana,  1938-1JM7 


Costs  and  Returns  per  Ton  Sold 

1938 

1940 

1942 

1943 

1944 

1945 

1946 

1947 

Dollars 

Direct  farm  expenses   

3.44 

4.72 

4.26 

4.22 

4.89 

5.48 

6.01 

6.31 

Rent  and  interest   _.. 

.83 

1.33 

1.19 

1.14 

1.46 

1.67 

1.91 

2.07 

Total  farm  expenses   „ 

4.27 

6.05 

5.45 

5.36 

6.35 

7.15 

7.92 

8.38 

Receipts  from  sources  other 

than  sugar  cane   

.49 

1.14 

1.06 

.56 

1.06 

1.42 

1.25 

1.53 

Net  cost  of  producing  sugar  cane. 

3.78 

4.91 

4.39 

4.80 

5.29 

5.73 

6.67 

6.85 

Total  returns  from  cane  sold   

3.68 

3.67 

5.24 

5.77 

6.41 

7.00 

7.60 

8.51 

Profit  from  sugar  cane  to  pay 

operator  for  his  labor   

—.10 

-1.24 

.85 

.97 

1.12 

1.27 

.93 

1.66 

Value  of  farm  privileges   

.38 

.74 

.84 

Total  cash  and  non-cash  profits 

.57 

.88 

1.00 

1.24 

1.59 

from  sugar  cane   

.28 

—.50 

1.69 

1.54 

2.00 

2.27 

2.17 

3.25 

Value  of  operator  labor 

.51 

1.20 

1.08 

.72 

1.28 

1.29 

1.79 

1.69 

Capital  investment  per  tan 

9.82 

18.17 

12.03 

10.54 

15.90 

16.44 

16.08 

14.77 

Tons  of  cane  produced  per  farm. 

890 

521 

661 

1,005 

890 

727 

464 

469 

Tons  of  cane  sold  per  farm 

835 

460 

605 

937 

861 

691 

431 

435 

'Related  Costs  and  Income  data  for  the  10-year  period  may  be  found  in  the  Appendix. 
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farms  studied  in  1938  had  tractors  and  tractor  equipment  as  compared 
with  250,  or  one-half  of  farms  studied  in  1947  (Appendix  Table  7).  All 
farms  still  had  mules  in  1946,  as  tractors  are  not  practical  for  all  opera- 
tions on  small  farms.  However,  most  farms  with  tractors  had  more  mules 
and  mule-drawn  equipment  than  were  necessary  to  take  care  of  incidental 
jobs.  Many  farmers  reported  that  they  kept  mules  and  equipment  for 
sentimental  reasons  only.  Any  farm  resource  which  is  not  used  much 
or  is  not  necessary  should  be  disposed  of  because  it  impairs  efficiency, 
increases  costs,  and  reduces  profits. 

The  number  of  automobiles,  trucks,  and  other  livestock  remained  at 
the  same  approximate  level  (Appendix  Table  6). 

Tenure  and  Capital  Investment,  1938-1947 

There  have  been  some  changes  in  farm  tenure  in  the  area  since  1938. 
Full  owners  have  increased  slightly  in  number,  part  owners  have  de- 
clined, cash  renters  have  remained  at  the  same  level,  and  share  renters 
have  increased  in  number.  Apparentiy  many  part  owners  have  become 
full  owners  (Appendix  Table  4). 

Average  farm  capital  has  dropped  somewhat,  probably  because  of 
the  decline  in  size  of  the  farm  business  that  has  taken  place  in  the  past 
few  years  (Appendix  Table  6). 

FARM  ORGANIZATION  AND  EARNINGS,  1938-1947 

In  Table  4,  average  receipts,  expenses,  income,  and  size  for  the 
farms  studied  over  the  ten-year  period  are  presented.  The  data  represent 
a  simple  average  for  the  ten  years  rather  than  a  weighted  average.  A 
weighted  average  would  tend  to  overemphasize  the  results  of  years  when 
a  relatively  large  number  of  records  were  used. 

Over  the  ten-year  period,  receipts  from  the  sugar  cane  enterprise 
constituted  86  per  cent  of  total  farm  returns.  Sales  of  other  crops  repre- 
sented 9  per  cent  and  livestock  and  livestock  product  sales  only  2  per 
cent  of  total  receipts.  These  data  are  indicative  of  the  highly  specialized 
nature  of  farming  within  the  area. 

Labor  expenses,  hired  and  family,  made  up  45  per  cent  of  total  farm 
expenses.  Fertilizer  purchases  comprised  only  5  per  cent  and  feed  and 
seed  only  3  per  cent  of  total  farm  expenses. 

The  average  price  received  for  cane  sold  from  1938  to  1947  was 
$5.96  per  ton.  Average  annual  gross  income  amounted  to  $4,508  per 
farm,  or  $6.96  per  ton  of  cane  sold.  Over  the  period,  average  expenses 
were  $4,049  per  farm,  or  $6.22  per  ton  of  cane  sold. 

Labor  income,  which  is  the  return  to  the  operator  for  his  labor  and 
management,  averaged  $459  per  farm,  or  $0.74  per  ton  of  cane  sold.  If 
the  value  of  products  used  from  the  farm  for  home  consumption  is 
included  as  income,  average  income  was  $1,004,  or  $1.60  per  ton  of  cane 
sold.  This  means  that  family-type  sugar  cane  farmers  had  an  average 
combined  cash  and  non-cash  income  of  $84  per  month  for  the  1938-47 
period. 
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Over  the  same  period,  money  invested  in  sugar  cane  farms  returned 
an  average  of  only  2  per  cent  annually.  At  that  rate,  it  would  take  the 
average  family  sugar  cane  farm  50  years  to  pay  for  itself. 


TABLE  4.    Costs  and  Returns  for  Family  Farms  in  the  Louisiana  Sugar 
Cane  Area  for  the  Ten-Year  Period  1938-1947 


Average  for  the  10-Year  Period 

Costs  and  Returns 

Per  Farm 

Per  Acre  of 

Per  Acre 

Per  Ton  of 

all  Crops 

of  Cane 

Cane  Sold 

Dollars 

Farm  Receipts: 

Cane  sold  for  sugar*   

3  859 

51.54 

110.35 

5.96 

Other  crops  sold   

417 

5.63 

12.05 

.65 

Livestock  &  livestock  products   ... 

77 

1.03 

2.21 

.12 

155 

2.02 

4.34 

.23 

Total  receipts 

4,508 

60.22 

128.95 

6.96 

Farm  Expenses: 

Hired  labor   

1,554 

20.30 

43.55 

2.33 

Unpaid  labor**   

273 

3.69 

7.89 

.43 

Fertilizer   

196 

2.65 

5.67 

.30 

Feed,  seed,  &  plants   

121 

1.69 

3.60 

.19 

Machinery  &  building  costs   

474 

5.44 

11.65 

.63 

Land  rent***   

438 

5.95 

12.73 

.69 

Interest***   

468 

6.21 

13.30 

.72 

All  other  expenses   

525 

7.98  . 

17.08 

.93 

Total  expenses   

4,049 

53.91 

115.47 

6.22 

Income  t 

Labor  income   

459 

6.31 

13.48 

.74 

Value  of  farm  privileges  _  

545 

7.44 

15.90 

.86 

Labor  earnings   

1,004 

13.75 

29.38 

1.60 

Value  of  operator's  time   

724 

9.80 

20.97 

1.13 

Return  to  capital   

203 

2.72 

5.81 

.33 

Per  cent  return  to  capital   

2 

Capital  investment,  dollars   

9,231 

121 

256 

14 

Acres  in  all  crops   

76 

1 

Acres  in  cane   

36 

Tons  of  cane  sold   

669 

9 

19 

*Total  receipts  from  cane  sold,  including  government  payments. 
**Value  of  unpaid  family  labor  at  the  going  wage  rate,  not  including  the  labor  of  the 
farm  opei'ator. 

***Includes  land  rent  at  actual  cost  and  interest  on  owned  investment  at  5  per  ceat  of 
the  value  of  the  depreciated  assets. 


Farm  Organization,  1946-1947 

Tables  5  and  6  present  average  receipts,  expenses,  income,  and 
related  information  for  503  family  farms  studied  in  1946  and  500  studied 
in  1947.  Most  of  the  farms  included  in  the  1946  study  were  included  in 
the  1947  study,  so  that  the  data  are  directly  comparable. 

Farms  surveved  in  1947  were  about  the  same  average  size  as  those 
studied  in  1946.  Farms  studied  in  1946  had  an  average  of  54  acres  in  all 
crops  and  25  acres  in  sugar  cane;  those  studied  in  1947  had  54  acres  in 
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crops  and  26  acres  in  cane  (Table  5).  Yields  and  per  cent  cropland  in 
cane  were  about  the  same  in  both  years. 

TABLE  5.      Average  Size  and  Yield  and  Other  Related  Information  for 
Family-Type  Sugar  Cane  Farms  in  Louisiana,  1946-1947 


1946 

1947 

Number  of  Farms 

503 

500 

Average  farm  capital   

Acres  in  crops   

Acres    in    cane   :  

Tons  cane  harvested   

Tons  cane  sold   

Tons  harvested  per  acre   

Tons  sold  per  acre   

Per  cent  cropland  in  cane   

Per  cent  owning  tractors   

Per  cent  owning  automobiles 

Per  cent  owning  trucks   

Per  cent  white  operators   

Per  cent  Negro  operators   

Per  cent  owners   

Per  cent  part  owners   

Per  cent  cash  renters   

Per  cent  share  renters   


Per  Farm 
7,460 

54 

25 
464 
431 

18.2 

17.2 

46 

45 

56 

20 

72 

28 

38 

16 

16 

30 


Per  Farm 
6,927 

54 

26 
469 
435 

18.1 

16.8 

48 

50 

60 

20 

71 

29 

38 

18 

18 

26 


The  percentage  of  farms  using  tractors  increased  from  45  per  cent 
to  50  per  cent  over  the  one-year  period  —  a  significant  increase.  There 
was  little  difference  in  the  distribution  of  farms  according  to  race  and 
tenure  for  the  two  years. 

Costs  and  Returns,  1946-1947 

Although  volume  of  business  and  yields  per  acre  were  about  the 
same  in  1946  and  1947,  earnings  were  considerably  higher  in  the  latter 
year.  This  can  be  explained  by  the  fact  that  from  1946  to  1947,  prices 
received  by  sugar  cane  farmers  increased  to  a  greater  extent  than  prices 
paid  by  farmers  for  materials  of  production.  Over  the  one-year  period, 
the  price  of  cane  increased  12  per  cent,  from  $7.60  to  $8.51  per  ton, 
while  total  expenses  increased  only  7  per  cent,  from  $7.92  to  $8.38 
per  ton  (Table  6). 

In  1946,  farmers  realized  $399  per  farm,  or  $.93  per  ton  of  cane, 
as  the  return  for  labor  and  management;  in  1947,  labor  income  was  $722 
per  farm,  or  $1.66  per  ton  of  cane  sold.  Labor  earnings,  which  is  the 
combined  cash  and  non-cash  return  to  labor,  amounted  to  $936  per  farm 
in  1946  and  $1,415  in  1947. 

The  net  cost  of  producing  sugar  cane  in  1946  was  $6.67  per  ton 
as  compared  with  $6.85  per  ton  in  1947. 

MAJOR  AND  MINOR  FACTORS  AFFECTING  PROFITS  ON 
FAMILY-TYPE  SUGAR  CANE  FARMS 

Four  elements  are  needed  for  the  production  of  agricultural  pro- 
ducts: (1)  land,  upon  which  to  grow  the  crop  or  keep  the  animal;  (2)  labor, 
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to  perform  the  essential  operations;  (3)  capital,  to  purchase  the  needed 
materials  and  service;  and  (4)  management,  to  organize  and  supervise 
farm  operations.  The  success  of  any  type  of  production  depends  upon 
the  efficiency  with  which  these  four  factors  are  organized  and  utilized. 

TABLE  6.    Costs  and  Returns  for  Family-Type  Sugar  Cane  Farms  in 
Louisiana,  1946  and  1947 


1946 

1 
1 

1947 

1  - 

Average 

Average 

Average 

Average 

Average 

Average 

Costs  and 

per 

per  Acre 

per  Ton 

per 

per  Acre 

per  Ton 

Returns 

Farm 

Cane 

Cane  Sold 

Farm 

Cane 

Cane  Sold 

Dollars 

Receipts : 

Sugar  cane   

3,273 

129 

7.60 

3,709 

143 

8.51 

Other   _  

540 

21 

1.25 

663 

25 

1.53 

Total   

3,813 

150 

8.85 

4,372 

168 

10.04 

Expenses: 

Fertilizer   

193 

7 

.45 

226 

9 

.52 

Feed  and  seed   

148 

6 

.34 

170 

6 

.39 

Repairs  

78 

3 

.18 

80 

3 

.18 

Hired  labor   

1,067 

42 

2.48 

1,027 

40 

2.36 

Family  labor   

224 

9 

.52 

339 

13 

.78 

Land  rent   

452 

18 

1.05 

498 

19 

1.14 

Power  equipment 

302 

12 

.70 

300 

12 

T69 

Depreciation    

307 

12 

.71 

370 

14 

.85 

Interest   

373 

15 

.86 

406 

15 

.93 

Other  costs   

270 

11 

.63 

234 

9 

.54 

Total   

3,414 

135 

7.92 

3,650 

140 

8.38 

Labor  income   

Farm  privileges  . 
Labor  earnings  ... 
Operator's  labor  . 
Return  to  capital 


399 
537 
936 
770 
2 


.93 
1.24 
2.17 
1.79 


722 
693 
1,415 
737 
391 


28 
27 
55 
28 
15 


1.66 
1.59 
3.25 
1.69 
.90 


Total  expenses 


(inch  interest)   

3,414 

135 

7.92 

3,650 

140 

8.38 

Misc.  income   

540 

21 

1.25 

663 

25 

1.53 

Net  costs   _  

2,874 

114 

6.67 

2,987 

115 

6.85 

Sugar  cane  receipts 

3,273 

129 

7.60 

3,709 

143 

8.51 

Net  return  from  cane 

to  pay  operator  for 

labor  &  manage- 

ment  

399 

15 

.93 

722 

28 

1.66 

Studies  of  sugar  cane  farms  over  the  ten-year  period,  1938-1947, 
have  attempted  to  determine  the  organization  of  those  basic  elements 
that  leads  to  greatest  success.  The  studies  show  that  successful  farms 
have  different  characteristics  from  those  observed  on  unsuccessful  farms. 
Those  characteristics  are  referred  to  as  "factors  affecting  profits"  and 
are  discussed  in  sections  following. 

Some  of  the  factors  affecting  profits  are  economic  and  some  are 
physical.  The  physical  factors  include:  (1)  variety  selection;  (2)  methods 
of  planting,  fertilizing,  cultivating,  and  harvesting;  (3)  fertilizer  selec- 


14 


tion;  and  (4)  disease  and  insect  control.  The  physical  factors  are  studied 
by  the  agronomist,  the  horticulturist,  the  animal  husbandryman,  etc.,  and 
will  not  be  discussed  in  this  report.  Only  the  economic  factors  causing 
one  producer  to  have  lower  costs  and  higher  returns  than  another  in  the 
same  area  and  in  the  same  year  will  be  analyzed. 

In  addition  to  the  economic  and  physical  factors,  there  are  numerous 
other  factors  that  influence  farm  profits  indirectly.  In  this  report  the 
economic  factors  closely  related  to  farm  profits  are  referred  to  as  "major 
factors,"  and  other  factors  are  called  "minor  factors." 

Major  Factors  Affecting  Farm  Profits 

Analysis  of  the  studies  made  over  the  ten-year  period  reveal  that  the 
major  factors  affecting  farm  profits  in  the  sugar  cane  area  are:  (1)  yield; 
(2)  size  of  farm  business;  (3)  the  degree  of  specialization  in  sugar  cane 
production;  and  (4)  labor  and  equipment  efficiency. 

Yield:  Yield  is  the  most  important  factor  affecting  profits  on  family 
sugar  cane  farms.  If  yields  are  low,  profits  will  not  be  at  a  maximum, 
regardless  of  the  magnitude  of  the  other  factors.  Yield  is  the  multiplier 
that  gives  effect  to  size.  It  costs  almost  as  much  to  produce  an  acre  of 
cane  that  yields  a  small  tonnage  as  it  does  to  produce  an  acre  that  yields 
a  large  tonnage.  Yet  the  receipts  from  the  acre  with  the  high  rate  of 
production  will  be  considerably  greater.  That  extra  tonnage  will  make 
a  significant  difference  in  the  earnings  of  the  two  acres  of  land. 

The  relationship  of  yields  to  farm  profits  for  various  years  may  be 
observed  in  Appendix  Table  11.  The  relationship  of  size  and  yield  to 
farm  earnings  independently  of  the  influence  of  each  other  is  presented 
in  Table  7. 


TABLE  7.    Relation  of  Size  and  Yield  to  Organization  and  Earnings  of  503 
Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Group   —  Size 

Farm 

Labor 

Labor 

Acres  in 

Cane  Sold 

Number 

and  Yield* 

Income 

Income 

Earnings 

Cane 

per  Acre 

Farms 

Dollars 

Acres 

Tons 

No. 

Small  size : 

Low  yield   

163 

17 

436 

5 

10 

89 

Medium  yield   

373 

274 

689 

6 

18 

37 

High  yield   

372 

110 

730 

6 

24 

33 

Medium  size : 

Low  yield   „  

219 

.  —11 

454 

15 

11 

71 

Medium  yield   _.. 

720 

434 

957 

16 

17 

69 

High  yield   

1,155 

852 

1,396 

17 

24 

43 

Large  size: 

Low  yield   

667 

109 

673 

58 

11 

39 

Medium  yield   

.  1,189 

517 

1,158 

58 

17 

59 

High  yield   

2,175 

1,348 

2,055 

53 

22 

63 

♦Small  —  9  or  less  acres  in  cane. 
Medium  —  10  to  24  acres  in  cane. 
Large  —  25  or  more  acres  in  cane. 
Low  yield  —  less  than  16  tons  harvested  per  acre. 
Medium  yield  —  16  to  20.9  tons  harvested  per  acre. 
High  yield  —  21  or  more  tons  harvested  per  acre. 
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Size:  Quite  obviously  a  large  volume  of  farm  business  is  essential 
for  large  profits.  Regardless  of  how  efficiently  it  is  organized  and 
operated,  a  very  small  sugar  cane  farm  cannot  return  large  profits. 
Wherever  possible,  the  farmer  should  cultivate  as  many  acres  as  is 
physically  possible  with  available  labor  and  equipment.  Facts  available 
lead  to  the  conclusion  that  under  Louisiana  conditions,  a  size  of  farm  of 
100  acres  in  crops,  of  which  50  acres  are  sugar  cane,  is  needed  to  main- 
tain an  efficient  family-type  sugar  cane  farm.4 

If  yields  are  not  extremely  low,  farm  earnings  increase  directly  with 
size.  As  long  as  yields  are  large  enough  for  returns  per  unit  to  exceed 
unit  costs,  then  the  larger  the  size  of  farm,  the  larger  the  profits.  How- 
ever, when  yields  are  very  low,  as  in  1940,  and  unit  costs  exceed  unit 
returns,  then  the  larger  the  size,  the  greater  the  losses  (Appendix 
Table  10). 

Diversity  or  Specialization  of  the  Farm  Business:  In  general,  a  spe- 
cialized farm  is  one  that  relies  on  a  single  source  of  income;  a  diversi- 
fied farm  is  one  that  relies  on  several  sources  of  income.  Few  farms 
are  completely  specialized  or  perfectly  diversified,  so  that  making  a 
distinction  between  diversity  and  specialization  is  a  matter  of  degree. 
In  this  report,  farms  which  obtain  more  than  80  per  cent  of  total  receipts 
from  one  source,  the  sugar  cane  enterprise,  are  considered  specialized. 
By  that  criterion,  most  farms  in  the  area  must  be  considered  specialized, 
as  sugar  cane  receipts  constitute  an  average  of  86  per  cent  of  total 
receipts  for  the  area  as  a  whole. 

In  most  farming  areas,  diversification  is  recommended  in  order 
that  the  factors  of  production  can  be  used  more  fully  and  that  the  risks 
of  depending  upon  one  source  of  income  will  be  eliminated.  However, 
the  many  studies  conducted  in  the  Louisiana  sugar  cane  area  show  that 
specialization  is  more  profitable  for  all  except  very  small  farms  (less  than 
IP  acres  in  cane).  On  medium  and  large  sized  farms,  the  greater  the 
proportion  of  cropland  in  sugar  cane,  the  greater  the  farm  earnings.  On 
small  farms,  livestock  or  other  crops  produced  along  with  sugar  cane 
and  during  the  off  season  add  to  farm  profits  (Appendix  Table  13). 

In  view  of  the  high  productivity  of  soils  and  favorable  climatic  con- 
ditions in  the  sugar  cane  area,  it  is  surprising  that  one-crop  farming 
is  more  profitable.  This  unusual  phenomenon  can  be  explained  largely 
by  two  factors:  (1)  the  lack  of  market  outlets  discourages  the  production 
of  other  crops;  and  (2)  the  lack  of  low-cost  pasturage  prevents  extensive 
livestock  production. 

The  relationship  of  specialization  in  cane  production  to  farm  profits 
is  revealed  in  Table  8.  The  effect  of  size  and  yield  was  reduced  so  that 
the  influence  of  specialization  alone  may  be  observed.  Because  degree  of 
specialization  was  related  very  closely  to  size,  it  was  particularly  neces- 

iCosts  and  Returns  of  Family-Type  Sugar  Cane  Farms  in  Louisiana,  1938  to  1945,  Lou- 
isiana Experiment  Station  Bulletin  No.  420,  June  1947. 
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sary  to  reduce  the  effect  of  size.  Largeness  is  conducive  to  increased 
specialization  in  that  it  permits  the  utilization  of  the  factors  more  fully 
and  economically. 

TABLE  8.  Relation  of  Specialization  in  Cane  Production  to  Earnings  for 
 503  Family  Farms  in  the  Louisiana  Sugar  Cane  Area,  1946 


Group  —  Size, 

Yield  and 
Specialization* 


Small, 
Low  yield, 

diversified    188 

Small, 
Low  yield, 

specialized    305  183  499  11 

Small, 
High  yield, 

diversified    533  278  854  8 

Small, 
High  yield, 

specialized    652  429  879  10 

Large, 
Low  yield, 

diversified    423  —84  493  31 

Large, 

Low  yield, 

specialized    601  180  705  42 

Large, 
High  yield, 

diversified    1,098  202  948  31 

Large, 
High  yield, 

specialized    1,861  1,298  1,910  48 


Labor 
Income 

Labor 
Earnings 

Acres 

in 
Cane 

Cane 
Sold 
per 
Acre 

Per  Cent 
Cropland 
in 
Cane 

Number 

of 
Farms 

Dollars 

Acres 

Tons 

Per  Cent 

No. 

34 

485 

7 

11 

26 

129 

11 


23 


20 


12 


13 


20 


55 


27 


53 


36 


34 


60 


26 


74 


13 


32 


30 


113 


♦e-mail  —  14  or  less  acres  in  cane. 
Large  —  15  or  more  acres  in  cane. 
Low  yield  —  less  than  18  tons  harvested  per  acre. 
High  yield  —  18  tons  or  more  harvested  per  acre. 
Diversified  —  less  than  45  per  cent  of  cropland  in  cane. 
Specialized  —  45  per  cent  or  more  of  cropland  in  cane. 

Labor  and  Equipment  Efficiency:  As  shown  earlier,  labor  is  the 
most  expensive  item  involved  in  the  production  of  sugar  cane.  It  logically 
follows  that  any  improvement  in  practices  or  equipment  that  decreases 
the  costs  of  performing  farm  operations  will  increase  farm  profits.  There- 
fore, labor  and  equipment  efficiency  is  related  directly  to  farm  earnings. 
In  general,  the  greater  the  output  per  worker,  the  greater  are  farm 
returns. 

It  must  be  pointed  out  that  every  method  of  increasing  the  output 
per  man  working  on  the  farm  does  not  decrease  costs  and  result  in  greater 
earnings.  In  some  cases  the  costs  of  using  certain  types  of  equipment  may 
exceed  the  costs  of  hand  labor  required  to  do  the  same  job.  For  example, 
the  efficiency  of  some  small  farms  was  increased  by  using  tractors 
(Table  9).  The  man  work  units  accomplished  per  man  on  small,  low- 
yield  farms  increased  from  155  to  367,  but  labor  income  decreased  from 
$+9  to  $ — 46  as  efficiency  increased.  The  per  cent  of  farms  using  tractors 
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in  the  same  groups  increased  from  6  per  cent  to  48  per  cent.  Quite 
obviously  increased  efficiency  was  achieved  by  mechanization  which 
was  not  practical  on  the  smaller  sized  farms  (6  to  9  acres  in  cane).  On 
mprlium  and  large  farms,  however,  mechanization  increased  efficiency 
and  reduced  costs. 


TABLE  9.  Relation  of  the  Output  per  Worker  to  Earnings  for  503  Family 
 Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Group  —  Size, 

Man 

Acres 

Cane 

Per  Cent 

Number 

Yield  and  Labor 

Farm 

Labor 

Labor 

Work 

in 

Sold 

Using 

of 

Efficiency* 

Income 

Income 

Earnings 

Units 

Cane 

per 

Tractors 

Farms 

per  Man 

Acre 

Small,  low  yield, 

Dollars 

No. 

Acres 

Tons 

% 

No. 

low  efficiency... 

114 

9 

413 

155 

6 

12 

6 

84 

Small,  low  yield, 

medium  efficiency- 

345 

196 

605 

235 

8 

11 

10 

48 

Small,  low  yield, 

high  efficiency  

264 

—46 

614 

367 

9 

10 

48 

23 

Small,  high  yield, 

low   efficiency  .. 

332 

152 

603 

150 

7 

21 

14 

28 

Small,  high  yield, 

medium  efficiency.. 

652 

381 

922 

242 

9 

22 

16 

49 

Small,  high  yield, 

high   efficiency  . 

666 

322 

913 

365 

10 

20 

30 

10 

Large  low  yield, 

low  efficiency  .. 

—366 

—723 

—274 

174 

24 

12 

38 

8 

Large,  low  yield, 

medium  efficiency.. 

443 

126 

647 

250 

31 

13 

55 

49 

Large,  low  yield, 

high  efficiency  

756 

203 

768 

377 

47 

12 

87 

61 

Large,  high  yield 

low  efficiency  

—143 

—777 

—174 

169 

29 

20 

100 

7 

Large,  high  yield, 

medium  efficiency... 

1278 

687 

1271 

262 

35 

21 

66 

56 

Large,  high  yield, 

high  efficiency   

2159 

1496 

2178 

394 

52 

20 

79 

80 

♦Small  —  14  or  less 

acres  in 

cane. 

Large  —  15  or  more  acres  in  cane. 
Low  yield  —  less  than  18  tons  harvested  per  acre. 
High  yield  —  18  or  more  tons  harvested  per  acre. 
Low  Efficiency  —  199  or  less  man  work  units  per  man. 
Medium  efficiency  —  200  to  299  man  work  units  per  man. 
High  efficiency  —  300  or  more  man  work  units  per  man. 

Minor  Factors  in  the  Organization  and  Operation 
of  Family-Type  Farms 

The  minor  factors  involved  in  the  organization  and  operation  of 
family  farms  analyzed  in  this  section  are:  (1)  age  of  the  farm  operator, 
(2)  education  of  the  farm  operator,  (3)  race,  (4)  tenure,  (5)  size  of  the 
farm  family,  and  (6)  degree  of  farm  mechanization.  Although  some  of  the 
factors  listed  are  more  sociologic  than  economic  in  character,  their 
influence  on  the  major  economic  factors  and  on  general  farm  organiza- 
tion is  important  enough  to  demand  study.  Knowledge  of  the  role  played 
by  these  minor  factors  in  the  overall  structure  will  materially  aid  pro- 
grams designed  to  improve  general  farm  organization  and  operation. 

To  determine  the  relationship  of  the  minor  factors  to  farm  earnings, 
the  influence  of  the  factors  having  a  major  influence  on  farm  earnings 
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had  to  be  reduced.  Because  of  the  expense  involved,  it  was  impractical  to 
attempt  to  eliminate  the  influence  of  all  factors  except  the  ones  studied. 
It  was  practical,  however,  to  control  the  more  important  factors  and 
approximate  the  effect  of  the  other  factors.  As  specialization  and  effi- 
ciency are  related  very  closely  to  size,  it  was  necessary  to  control  only 
size  and  yield  to  obtain  the  desired  effect  of  reducing  the  influence  of 
the  major  factors. 

Along  with  the  relationship  of  the  minor  factors  to  farm  earnings, 
the  interrelationship  of  the  minor  factors  and  major  factors  was  analyzed. 
In  most  cases  the  minor  factors  had  more  direct  bearing  on  major  factors 
than  on  farm  profits,  thus  suggesting  that  an  indirect  approach  to  farm 
organizational  problems  and  farm  earnings  may  be  effective  in  some 
instances. 

Age  of  Farm  Operator:  Other  things  being  equal,  such  as  size  of 
farm  and  yield  per  acre,  young  farmers  appear  to  have  the  advantage  over 
the  older  aged  groups  in  sugar  cane  farming.  The  data  in  Table  11  reveal 
that  operators  less  than  40  years  of  age  had  higher  earnings  than  those 
60  or  over.  In  the  small-farm,  low-yield  group,  for  instance,  labor  earn- 
ings averaged  $534  for  operators  less  than  40  as  compared  with  $282  for 
those  60  years  or  more.  In  the  large-farm  and  high-yield  groups  labor 
earnings  varied  from  $2,173  per  farm  for  the  farmers  less  than  40  to 
$1,819  for  those  60  years  old  or  older. 

This  variation  in  earnings  between  the  two  age  groups  can  be  attri- 
buted primarily  to  the  fact  that  the  younger  operators  are  able  to  do 
more  work  themselves  and  thus  hire  fewer  men.  Too,  they  can  supervise 
the  work  of  hired  hands  more  closely  than  older  farmers.  As  evidenced 
by  the  greater  percentage  of  young  farmers  owning  tractors,  the  young 
operators  probably  adopt  modern  methods  more  rapidly  than  old  opera- 
tors (Tables  10  and  11). 


TABLE  10.  Relation  of  Age  of  Farm  Operators  to  Various  Management 
Factors  for  503  Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Age 

of  the  Farm  Operator 

Management  Factors 

29  or 

30  to 

40  to 

50  to 

60  to 

70  or 

less 

39 

49 

59 

69 

more 

Average  per  Farm 

Size  —  acres  in  cane   

28 

28 

24 

22 

26 

24 

Yield  —  tons  sold  per  acre  

16 

17 

17 

16 

18 

18 

Specialization  —  per  cent 

cropland  in  cane  _ 

55 

48 

46 

42 

50 

44 

Efficiency  —  man  work 

units  per  man   

301 

305 

265 

246 

254 

239 

Per  cent  using  tractors   _   

49 

51 

44 

45 

39 

32 

Average  farm  capital  —  dollars   

3,840 

5,740 

7,000 

8,380 

9,660 

7,720 

Years   of  formal  schooling 

completed   _. 

5.1 

4.4 

3.1 

2.3 

1.8 

0.0 

Number  of  farms   _  

37 

133 

123 

101 

87 

22 

19 
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Education  of  the  Farm  Operator:  Only  6  per  cent  of  all  the  opera- 
tors included  in  the  1946  study  completed  as  much  as  nine  years  of 
formal  schooling.  The  503  operators  averaged  completing  slightly  more 
than  three  years,  with  nearly  one-half,  46  per  cent,  having  had  only  two 
years  or  less  of  formal  education. 

Farm  operators  in  the  high-education  groups  had  much  larger  farms, 
obtained  higher  yields,  were  more  highly  specialized,  and  had  greater 
labor  and  equipment  efficiency  (Table  12).  When  these  major  factors 


TABLE  12.  Relation  of  Education  of  Farm  Operators  to  Various  Manage- 
ment Factors  for  503  Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana, 

1946 


Years  of 

Formal 

Schooling 

Management  Factors 

2  or 

9  or 

Less 

3  to  4 

5  to  6 

7  to  8 

More 

Size  -  acres  in  cane   

Average  per  Farm 

21 

22 

28 

30 

53 

Yield  —  tons  sold  per  acre  .. 

17 

17 

17 

16 

19 

Specialization  —  per  cent  cropland  in  cane 

46 

46 

49 

48 

50 

Efficiency  —  man  work  units  per  man 

260 

266 

286 

266 

349 

Per  cent  using  tractors   

33 

36 

57 

66 

100 

Average  farm  capital  —  dollars 

5,840 

5,840 

8,080 

5,880 

20,000 

were  not  controlled,  the  high  education  groups  had  much  larger  earn- 
ings. But  when  the  earnings  of  the  educated  and  uneducated  operators 
on  farms  of  the  same  approximate  size  and  productivity  were  compared, 
earnings  were  about  equal  (Table  13).  The  education  level  was  so  closely 
related  to  variations  in  the  major  factors,  however,  that  no  distinct  con- 
clusions could  be  drawn  with  respect  to  the  importance  of  education  to 
farm  success  until  more  intensive  study  has  been  made.  Apparently, 
education  has  an  important,  although  indirect,  effect  on  farm  earnings 
and  is  a  medium  through  which  farm  management  problems  can  be 
approached  and  solved.  It  is  improbable  that  advantage  in  the  major 
factors  can  be  attributed  wholly  to  the  education  factor.  Such  advantage 
may  be  attributed  largely  to  variations  in  the  wealth  of  parents,  which 
also  affects  the  educational  level  of  individual  operators. 

Race:  The  only  racial  groups  in  the  area  are  Caucasians  and  Negroes, 
commonly  called  whites  and  Negroes.  Negro  operators  are  concentrated 
in  the  Pointe  Coupee  -  West  Baton  Rouge  and  the  St.  Mary  -  St.  Martin 
areas.  The  areas  in  which  they  are  located  generally  are  characterized  by 
small  farms.  The  average  Negro-operated  farm  had  only  12  acres  in 
sugar  cane  and  obtained  yields  of  14  tons  of  cane  per  acre  (Table  14). 
Farms  operated  by  whites  averaged  31  acres  of  cane  and  sold  18  tons 
of  cane  per  acre.  Only  20  per  cent  of  the  Negro  operators,  as  compared 
with  46  per  cent  of  the  white  operators,  were  full  owners.  Two-thirds 
of  the  Negro  farms  were  rented.  The  average  value  of  the  white-operated 
farms  was  $9,480  and  of  the  Negro-operated  farms,  $2,400. 
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When  all  factors  were  permitted  to  have  their  full  influence,  white 
operators  had  much  larger  earnings.  If  the  influence  of  other  factors  was 
reduced,  there  was  no  relationship  between  farm  earnings  and  race 
(Table  15).  Variations  in  labor  income  and  labor  earnings  accompanying 
racial  differences  are  inconsistent  and  unpredictable  when  other  factors 
such  as  size  and  yield  are  made  equal. 

The  most  important  point  to  be  observed  from  this  analysis  is  the 
very  close  relationship  between  race  and  the  major  factors.  There  is  a 
very  great  difference  in  the  size  and  productivity  of  white-  and  Negro- 
operated  farms.  Programs  designed  to  improve  production  organization 
and  raise  the  general  size  and  productivity  of  family  sugar  cane  farms 
should  place  particular  emphasis  on  farms  operated  by  Negroes. 

Tenure:  Tenure  refers  to  the  conditions  under  which  the  land  is 
held.  The  common  forms  of  tenure  are:  (1)  full  ownership;  (2)  part 
ownership;  (3)  cash  renting;  and  (4)  share  renting.  Of  the  503  farms 
included  in  this  study,  195  were  owner-operated,  80  were  part-owner- 
operated,  80  were  cash  renter-operated,  and  148  were  share  renter- 
operated.  Farmers  who  own  all  of  the  land  operated  are  called  "owners." 
Those  who  own  part  of  the  land  operated  and  rent  additional  land  are 
called  "part-owners."  "Cash  renters"  are  those  who  pay  a  definite  amount 
of  money  per  acre  or  who  pay  a  lump  sum  for  the  entire  farm.  "Share 
renters"  give  a  specified  proportion  of  crops  as  payments  for  the  use  of 
the  land.  Of  course,  there  are  some  "share-cash  renters"  who  pay  cash 
for  land  devoted  to  feed  crops  and  give  a  share  of  cash  crops  to  the  land- 
lord. Because  the  share  of  crops  given  the  landlord  generally  comprises 

TABLE  14.    Relation  of  Race  to  Various  Management  Factors  for  503  Family 
Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Management  Factors 


Race 


White  Negro 


Average  per  Farm 

Size  —  acres  in  cane    31  12 

Yield  —  tons  sold  per  acre    18  14 

Specialization  —  per  cent  cropland  in  cane    49  40 

Efficiency  —  man  work  units  per  man    296  209 

Per  cent  using  tractors    59  8 

Average  farm  capital  —  dollars    9,480  2,400 

Years  of  schooling  completed  by  operator   3.5  2.0 

Number  per  farm  family  .:.   5  5 

Per  cent  owners   i   46  20 

Per  cent  part  owners  ;   17  14 

Per  cent  cash  renters  _  _   9  33 

Per  cent  share  renters    „   28  33 

Number  of  farms  .„'   360  143 

the  bulk  of  land  rent  charges,  farms  operated  under  the  share-cash  leasing 
agreement  are  classified  as  share  renter  farms  in  this  report.  Share 
croppers  are  practically  non-existent  in  the  sugar  cane  area.  The  ex- 
penses of  the  few  that  were  found  were  included  as  hired  labor. 
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Cash  and  share  renters  furnish  all  labor,  materials,  equipment,  and 
power  and  make  minor  repairs  to  buildings,  fences,  and  roads.  The 
landlord  furnishes  land  and  buildings  and  pays  for  major  repairs,  improve- 
ments, and  taxes.  Under  the  share  rent  agreement,  the  landlord  some- 
times pays  part  of  the  fertilizer,  feed,  and  seed  expenses,  but  usually  these 
expenses  are  borne  entirely  by  the  share  renter.  Generally,  the  share 
renter  gives  only  a  portion  of  the  cane  crop  in  payment  for  the  use  of  the 
farm  but  in  some  cases,  the  landlord  takes  a  portion  of  feed  and  other 
cash  crops,  too.  The  most  typical  arrangement  is  for  the  share  renter  to 
give  one-fourth  of  the  cane  crop.  However,  some  pay  one-third,  others 
one-fifth,  and  still  others  one-sixth. 

Share  renters  had  the  largest  farms  (Table  16).  Share  renter  farms 
averaged  34  acres  in  cane,  as  compared  with  an  average  of  31,  23,  and  11 
acres  in  cane  on  part  owner,  owner,  and  cash  renter  farms,  respectively. 
On  the  other  hand,  cash  renters  were  at  the  greatest  disadvantage  when 
the  major  factors  were  concerned.  Several  explanations  for  this  great 
disparity  in  the  organization  and  management  of  share  and  cash  renter 
farms  may  be  advanced,  of  which  the  following  is  prevalent:  Present 
owners  of  land  in  the  sugar  cane  area  are  reluctant  to  sell  or  rent  on  a 
cash  basis  land  that  is  so  highly  productive  that  it  returns  a  good  income 
when  prices  are  high  if  rented  on  a  share  basis.  When  the  general 
price  level  declines,  the  returns  from  share  renting  will  decline,  also, 
and  possibly  more  land  will  be  rented  on  a  cash  basis. 

TABLE  16.    Relation  of  Tenure  to  Various  Management  Factors  for  503 
Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Tenure 


Management  Factors 

Part 

Cash 

Share 

Owners 

Owners 

Renters 

Renters 

Average  per  Farm 

Size  —  acres  in  cane   

23 

31 

11 

34 

Yield  —  tons  sold  per  acre   

17 

18 

15 

16 

Specialization  —  per  cent  cropland  in  cane 

45 

48 

35 

54 

Efficiency  —  man  work  units  per  man   

281 

284 

198 

291 

Per  cent  using  tractors   

48 

64 

14 

48 

12,800 

8,940 

1,340 

2,980 

Number  of  farms   

195 

80 

80 

148 

To  determine  the  influence  of  tenure  on  farm  earnings,  the  farms 
were  separated  into  two  groups  —  owners  and  renters.  When  the  effect  of 
the  major  factors  was  reduced,  the  data  indicated  that  renters  generally 
had  larger  returns  to  labor  and  management  than  owners  (Table  17).  This 
results  from  the  fact  that  interest  and  depreciation  expenses  chargeable 
to  owner  farms  exceeded  rental  charges  borne  by  renters.  On  family 
sugar  cane  farms  in  1946,  of  course,  the  financial  advantages  gained  by 
tenurial  status  will  change  from  year  to  year  as  the  relationship  between 
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overhead  and  rent  charges  changes.  Theoretically,  renters  should  be  at 
the  greatest  advantage  financially  during  periods  of  low  prices  because 
rent  tends  to  vary  with  the  general  price  level  and  overhead  charges 
remain  relatively  stable.  Before  developing  long-time  conclusions,  addi- 
tional studies  of  actual  changes  under  various  prices  conditions  must  be 
made. 

The  fact  that  this  study  shows  renters  to  have  a  financial  advantage 
over  owners  does  not  suggest  that  all  family  sugar  cane  farmers  should  be 
renters.  There  are  many  advantages  concomitant  to  private  ownership 
which  cannot  be  measured  in  dollars  and  cents.  However,  it  does  sug- 
gest that  many  owners  of  small  farms  can  increase  their  earnings  by 
renting  additional  land  needed  to  make  their  farming  unit  more  efficient, 
but  which  they  are  unable  to  buy.  It  indicates  that  it  is  more  desirable 
to  rent  a  large  farm  and  invest  available  cash  in  equipment  than  to  buy 
a  small  unit  that  is  not  large  enough  to  permit  efficient  organization  and 
operation. 

Size  of  the  Farm  Family:  By  "size  of  the  farm  family"  is  meant 
the  number  of  persons  living  on  the  farm  who  are  dependent  upon  the 
farm  for  subsistence.  This  factor  affects  farm  earnings  by  increasing  or 
decreasing  the  family  labor  supply  and,  consequently,  by  increasing  or 
reducing  farm  labor  costs.  Whether  size  of  family  has  any  bearing 
depends  largely  upon  the  age  and  sex  of  children.  It  is  believed  that  in 
most  instances  family  labor  varies  directly  with  the  s'ze  of  the  family  and 
to  make  allowances  for  age  and  sex  will  only  complicate  the  analysis. 
Consequently,  no  such  modifications  were  made. 

The  average  farm  family  in  the  area  had  five  members  and  was 
compo:ed  of  a  husband,  wife,  and  three  children.  Only  one  major  factor, 
size  of  farm,  tended  to  vary  with  the  size  of  the  family  unit  (Table  18). 
The  smallest  families  had  the  smallest  farms  and  the  largest  families  had 
the  largest  farms.  Farms  with  medium-sized  families  were  of  the  same 
approximate  size. 


TABLE  18,  Relation  of  Size  of  the  Farm  Family  to  Various  Management 
Factors  for  503  Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Number 

per  Farm  Family 

Management  Factors 

2  or 

1 

1 

1  1 

9  or 

Less 

|    3  to  4 

|    5  to  6 

|    7  to  8  | 

More 

Average  per 

Farm 

Size  —  acres  in  cane   

14 

26 

26 

27 

33 

Yield  —  tons  sold  per  acre   

14 

17 

18 

17 

17 

Specialization  —  per  cent  cropland 

in  cane   

41 

48 

49 

47 

47 

Efficiency  —  man  work  units 

per  man   

219 

284 

284 

267 

270 

Per  cent  using  tractors   

18 

48 

47 

40 

67 

Average  farm  capital   

2,380 

8,795 

7,485 

6,679 

7,174 

Number  of  farms   

65 

165 

132 

78 

63 

27 
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Generally,  farms  with  large  families  tended  to  have  slightly  larger 
earnings  than  those  with  small  families.  The  relationship  between  size 
of  the  farm  family  and  farm  income  was  neither  consistent  nor  distinct, 
however,  and  no  unqualified  conclusion  can  be  gained  from  the  data 
(Table  19).  Some  advantage  can  be  gained  by  fitting  the  size  of  the 
farm  unit  to  the  available  labor  supply;  however,  the  data  do  not  indicate 
that  this  practice  has  been  followed  in  the  Louisiana  sugar  cane  area. 
In  fixing  the  size  of  a  unit  to  utilize  family  labor  fully  and  efficiently, 
many  things  would  have  to  be  considered,  of  which  the  most  important 
is  the  type  of  power  and  equipment  to  be  employed. 

Degree  of  Mechanization:  In  this  study  the  degree  of  farm  mechan- 
ization refers  to  the  number  of  tractors  owned  per  farm.  Of  the  503 
farms  included  in  this  study,  304  had  no  tractors,  178  had  one,  and  21 
had  two  or  more. 

Throughout  the  study  a  very  close  relationship  between  size  of  the 
farm  business  and  degree  of  mechanization  was  observed.  Table  20 
reveals  that  farms  with  no  tractors  had  an  average  of  13  acres  in  cane, 
those  with  one  tractor  had  38  acres,  and  those  with  two  tractors  or  more 
had  99  acres  in  cane.  This  close  correlation  indicates  that  degree  of 
mechanization  may  be  a  good  measure  of  size  of  farm  business  in  the 
sugar  cane  area. 

The  devices  employed  to  control  the  influence  of  size  were  not 
adequate  when  applied  to  large  mechanized  and  non-mechanized  groups. 
Therefore,  the  data  for  those  two  groups  were  not  comparable  and  no 
conclusion  could  be  drawn. 

In  the  small-size  groups,  die  effect  of  size  was  reduced  enough  so 
that  an  analysis  could  be  made.  Comparison  of  cost  and  income  data  for 
small  mechanized  and  small  non-mechanized  groups  revealed  an  inverse 
relationship  between  farm  mechanization  and  earnings  (Table  21).  The 
relatively  large  number  of  small  farms  (less  than  15  acres  in  cane)  using 
tractors  was  very  surprising.  Even  more  surprising  was  the  fact  that 
these  same  farms  kept  the  same  number  of  mules  after  buying  a  tractor. 

TABLE  20.  Relation  of  Degree  of  Mechanization  to  Various  Management 
Factors  for  503  Family  Farms  in  the  Sugar  Cane  Area  of  Louisiana,  1946 


Number  of  Tractors 


1 

|    Two  or 

Management  Factors 

None 

One 

j  More 

Average  per 

Farm 

Size  —  acres  in  cane   ,  

13 

38 

99 

Yield  —  tons  sold  per  acre   _.  

17 

17 

17 

Specialization  —  per  «ent  cropland  in  cane   ..... 

39 

52 

52 

Efficiency  —  man  work  units  per  man  _  

236 

325 

338 

Average  farm   capital  _  _  M  

3,740 

10,540 

35,480 

Number  of  farms   „  _  „_ 

304 

178 

21 

29 
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Obviously  if  they  had  enough  power  with  three  mules  before  buying  the 
tractor,  they  did  not  need  three  after  buying  it.  The  data  clearly  indi- 
cate that  unless  a  large  amount  of  custom  work  is  done,  small  sugar  cane 
farms  should  hire  tractor  work  or  buy  tractors  cooperatively. 

The  fixed  costs  (interest  and  depreciation)  involved  in  owning  and 
operating  a  tractor  are  very  high.  Only  by  producing  a  large  volume  and 
using  the  tractors  a  great  number  of  days  can  unit  costs  be  reduced  to 
such  an  extent  that  a  tractor  can  be  employed  to  advantage.  Small  farms 
do  not  permit  this  extensive  usage.  Therefore,  on  small  farms  tractor 
costs  exceed  hired  labor  costs  and  tend  to  affect  profits  adversely. 

Just  what  a  size  a  farm  must  be  before  it  is  profitable  to  introduce 
various  types  of  mechanical  power  and  equipment  cannot  be  determined 
from  this  study.  However,  there  can  be  no  set  rules  that  will  fit  all  cases. 
The  introduction  of  power  equipment  to  the  farming  system  must  be 
governed  by  many  considerations,  and  the  size  of  the  unit  will  vary  with 
individual  conditions.  Certainly  mechanical  power  can  be  used  to  advan- 
tage on  large  farms,  but  it  appears  to  be  an  expensive  luxury  on  small 
farms  that  do  no  custom  work. 

SUMMARY 

1.  Detailed  farm  management  and  cost  studies  of  the  operation  of  family- 
type  sugar  cane  farms  in  Louisiana  have  been  conducted  by  the  De- 
partment of  Agricultural  Economics  of  the  Louisiana  Agricultural 
Experiment  Station  for  most  years  since  1938.  This  report  summarizes 
the  detailed  results  of  this  series  of  studies  for  1946  and  1947  with 
comparisons  with  the  earlier  period. 

2.  Records  were  collected  from  503  family-type  sugar  cane  farms  in  1946 
and  500  in  1947.  The  sample  studied  represented  between  5  and  10 
per  cent  of  all  family-type  sugar  cane  farmers  in  Louisiana  in  the 
recent  1946-47  period  and  is  similar  in  size  and  composition  to  the 
sample  of  farms  surveyed  in  the  long-time  1938-45  period. 

3.  The  average  size  of  the  family-type  sugar  cane  farms  studied  for  the 
1946-47  period  was  about  75  acres,  including  54  acres  in  cropland  of 
which  26  acres  were  planted  to  sugar  cane.  About  37  per  cent  of  these 
farms  were  operated  by  producers  who  owned  their  farms;  19  per  cent 
were  operated  by  growers  who  owned  part  of  their  land  and  rented 
part;  18  per  cent  were  operated  by  cash  renters;  and  26  per  cent  by 
share  renters. 

4.  The  most  significant  changes  in  the  organization  of  family-type 
sugar  cane  farms  in  Louisiana  in  recent  years  have  been  the  shift 
towards  smaller  operating  units  maintained  primarily  with  family 
labor  and  the  change  from  mule  to  tractor  farming.  The  average 
planted  acreage  of  sugar  cane  per  farm  declined  from  41  acres  in 
1946  to  26  acres  in  1947.  The  number  of  farms  having  tractor  power 
increased  from  17  per  cent  to  50  per  cent  during  the  same  period. 
Both  of  these  changes  were  caused  primarily  by  increasing  hired  labor 
costs  during  the  period. 
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5.  The  average  labor  income,  or  cash  profit  from  sugar  cane  production 
to  pay  the  operator  for  his  labor,  varied  from  about  $400  per  farm 
in  1946  to  $722  in  1947.  Returns  were  higher  in  1947  than  in  1946 
because  of  increased  prices  received  for  sugar  cane;  total  income 
from  sugar  cane  averaged  $8.51  per  ton  in  1947,  which  was  the  highest 
point  in  the  recent  history  of  the  sugar  cane  industry.  Prices  in  1948, 
however,  declined  to  about  $7.20  per  ton. 

6.  For  the  10-year  period,  1938  to  1947,  these  family-type  sugar  cane 
farmers  produced  sugar  cane  at  an  average  cost  of  $115  per  acre,  or 
$6.22  per  ton  of  cane  sold,  not  including  the  value  of  the  unpaid 
labor  of  the  farm  operator  as  a  cost.  Gross  income  for  the  period 
amounted  to  $129  per  acre,  or  $6.96  per  ton.  The  average  labor  income 
per  year,  or  the  amount  of  cash  remaining  to  pay  the  operator  for  his 
years  work  on  the  farm,  averaged  $459  per  farm,  $13  per  acre  of  cane 
produced,  or  $0.74  per  ton  of  cane  sold. 

7.  The  financial  results  of  this  series  of  studies  of  family-type  sugar 
cane  farms  show  that  in  any  given  year  and  under  the  same  climatic 
conditions  and  the  same  price  structure,  there  are  still  variations 
from  farm  to  farm  in  costs,  returns,  and  net  profits.  The  major 
economic  factors  influencing  net  returns  were  found  to  be  the  size 
of  the  farm,  the  yield  of  cane  per  acre,  the  proportion  of  the  crop- 
land planted  to  cane,  and  the  relative  efficiency  in  the  use  of  man 
labor  and  equipment. 

8.  The  more  efficient  producers  in  the  area  were  those  who  maintained 
a  size  of  farm  of  about  100  acres  in  crops  with  50  acres  in  sugar  cane, 
those  who  obtained  average  yields  over  a  long-time  period  of  20  tons 
per  acre  or  more,  the  large  producers  who  specialized  in  sugar  cane 
production  and  the  small  farm  producers  who  maintained  a  diversified 
farming  program,  and  those  who  maintained  labor  efficiency  to  the 
extent  of  accomplishing  300  days  of  productive  work  per  man  for  the 
year. 

9.  In  addition  to  the  major  factors  affecting  returns,  certain  minor  fac- 
tors were  also  important.  The  age  of  the  farm  operator  was  found  to 
be  important,  with  the  younger  farmers  obtaining  greater  labor  effi- 
ciency and  obtaining  higher  returns;  the  level  of  education  was  im- 
portant in  influencing  major  factors  determining  profits;  the  tenant 
farmers  with  fairly  large  farms  made  greater  earnings  than  the  smaller 
owner-operated  farms;  and  although  mechanization  paid  on  the 
larger  farms,  many  of  the  smaller  farms  made  low  returns  when 
shifting  to  tractor  power  without  a  sufficient  volume  of  business  to 
justify  the  change.  There  was  little  or  no  relationship  between  the 
race  or  color  of  the  farm  operator  or  the  size  of  the  farm  family  to 
returns  from  sugar  cane  farming. 
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APPENDIX  TABLES 


APPENDIX  TABLE  1.    Average  Costs  and  Returns  per  Farm  on  Family- 
Type  Sugar  Cane  Farms  in  Louisiana,  1938-1947 


Costs  and  Returns 


per  Farm 

1938 

|  1940 

[  1942 

|  1943 

j    1944  | 

1945  | 

1946  | 

1947 

Dollars 

Direct  farm  expenses   

2,876 

2,173 

2,576 

3,950 

4,212 

3,786 

2,589 

2,746 

Rent  and  interest   

693 

613 

718 

1,068 

1,254 

1,153 

825 

904 

Total  farm  expenses 

3,569 

2,786 

3,294 

5,018 

5,466 

4,939 

3,414 

3,650 

Receipts  from  sources 

other  than  sugar  cane 

413 

494 

642 

525 

913 

981 

540 

663 

Net  cost  of  producing 

sugar  cane   

3,156 

2,292 

2,652 

4,493 

4,553 

3,958 

2,874 

2,987 

Total  returns  from 

cane  sold  

3,075 

1,689 

3,169 

5,407 

5,524 

4,840 

3,273 

3,709 

Profit  from  sugar  cane 

to  pay  operator  for  his 

labor   „  

—81 

—603 

517 

914 

971 

882 

399 

722 

Value  of  farm  privileges...... 

321 

343 

610 

530 

763 

696 

537 

693 

Total  cash  and  non-cash 

profits  from  sugar  cane 

240 

—260 

1,027 

1,444 

1,734 

1,578 

936 

1,415 

Cash  return  per  month 

—7 

—50 

43 

76 

81 

74 

33 

60 

Non-cash  return  per 

month   „  

27 

29 

43 

44 

64 

58 

45 

58 

Total  return  per  month 

to  pay  operator  for  his 

labor   „.. 

20 

—21 

86 

120 

145 

132 

78 

118 

APPENDIX  TABLE  2.    Costs  and  Returns  per  Acre  of  Cane  Grown  on 
Family-Type  Sugar  Cane  Farms  in  Louisiana,  1938-1947 


Costs  and  Returns 


per  Acre 

1938 

|  1940 

|  1942 

|  1943 

1944 

1945 

|  1946 

1947 

Doll 

ars 

Direct  farm  expenses 

70.15 

62.09 

73.60 

89.77 

100.29 

118.31 

102.00 

106.00 

Rent  and  interest   

16.90 

17.51 

20.51 

24.27 

29.86 

36.03 

33.00 

34.00 

Total  farm  expenses 

87.05 

79.60 

94.11 

114.04 

130.15 

154.34 

135.00 

140.00 

Receipts   from  sources 

other  than  sugar  cane 

10.07 

14.11 

18.34 

11.93 

21.74 

30.66 

21.00 

25.00 

Net  cost  of  producing 

sugar  cane   

76.98 

65.49 

75.77 

102.11 

108.41 

123.68 

114.00 

115.00 

Total  returns  from 

cane  sold  

75.00 

48.26 

90.54 

122.89 

131.52 

151.25 

129.00 

143.00 

Profits  from  sugar  cane 

to  pay  operator  for  his 

labor   

—1.98 

—17.23 

14.77 

20.78 

23.11 

27.57 

15.00 

28.00 

Value  of  farm  privileges 

7.83 

9.80 

14.57 

12.05 

18.16 

21.75 

21.00 

27.00 

Total  cash  and  non-cash 

profits  from  sugar  cane... 

.  5.85 

—7.43 

29.34 

32.83 

41.27 

49.32 

36.00 

55.00 

Value  of  operator  labor 

10.49 

15.71 

18.68 

15.25 

26.31 

27.91 

30.00 

28.00 

Net  gain  over  value  of 

operator  labor     

—4.64 

—23.14 

10.66 

17.58 

14.96 

21.41 

6.00 

27.00 

Acres  of  cane  per  farm  

41 

35 

35 

44 

42 

32 

25 

26 

33 


APPENDIX  TABLE  3.  Average  Labor  Returns  to  the  Operator  from  the 
Sugar  Cane  Enterprise  for  Family-Type  Sugar  Cane  Farms  in  Louisiana, 

1938-1947 


Costs  and  Returns 

1938 

|  1940 

|  1942 

|  1943 

|    1944  | 

1945  | 

1946  | 

1947 

Costs  and  returns 

Dollars 

per  farm  : 

Income  from  sugar  cane... 

3,075 

1,689 

3,169 

5,407 

5,524 

4,840 

3,273 

3,709 

Net  costs   

3,156 

2,292 

2,652 

4,493 

4,553 

3,958 

2  874 

2  987 

Cash  profit  to  pay  farmer 

for  his  labor   

—81 

—603 

517 

914 

971 

882 

399 

722 

Value  of  farm  privileges...... 

321 

343 

510 

530 

763 

696 

537 

693 

Total  profit  to  pay  farmer 

for  his  labor   

240 

—260 

1,027 

1,444 

1,734 

1,578 

936 

1,415 

Costs  and  returns 

per  hour: 

Cash  return  per  hour  of 

labor*   

—.03 

—.24 

.20 

.36 

.38 

.35 

.16 

.28 

Non-cash  return  per  hour 

of  labor*   

.12 

.14 

.20 

.21 

.30 

.27 

.21 

.27 

Total   return  per  hour 

of  labor*   

.09 

.10 

.40 

.56 

.68 

.62 

.37 

.55 

Farmer's   estimate  of 

value  per  hour  of  his 

labor   

.17 

.22 

.26 

.26 

.43 

.35 

.30 

.29 

Minimum  wage  rate  in 

the  area** 

.15 

.15 

.18 

.23 

.25 

.27 

.40 

.40 

♦Based  on  an  are  age  of  10.1  months  of  25  working  days  of  full-time  work  on  the  farm 
as  reported  by  the  farmers  surveyed,  or  a  total  of  2,550  hours  of  work  for  the  year. 
**Average  of  hourly  rate  as  established  by  the  U.   S.  Department  of  Agriculture,  for 
each  year  for  common  male  labor,  with  harvesting  rates  weighted  at  30  per  cent  and 
cultivating  rates  at  70  per  cent. 


APPENDIX  TABLE  4.    Tenure  of  Farm  Operators  Surveyed,  Family-Type 
Louisiana  Sugar  Cane  Farms,  1938-1947 

  1038    |   1940    |    1942    |    1943    |    1944    |    1945    j    1946~^  1947 


Farms  in  each  Number 
tenure  group: 

Full  owners    165  128  115  29           39  222  195  189 

Part  owners  and  renters...  156  155  123  43           29  66  80  93 

Cash  renters   80  69  110  12           25  106  80  90 

Share   renters    99  101  119  26           17  113  148  128 


Total    500  453  467  110  110  507  503  500 

Proportion  in  per  cent 
each  group: 

Full  owners    33  28  25  26  35  44  38  38 

Part  owners  and  renters...  31  34  26  39  26  13  16  18 

Cash  renters    16  15  24  11  23  21  16  18 

Share  renters   .,   20  23  25  24  16  22  30  26 


Total   »   100         100         100         100         100         100         100  100 
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APPENDIX  TABLE  5.    Livestock  and  Equipment  on  Family-Type 
Louisiana  Sugar  Cane  Farms,  1942  and  1946 


1942 

1946 

Item 

Proportion 

Number 

Average 

Proportion 

Number 

Average 

of  all  Farms 

per  Farm 

Value 

of  all  Farms 

per  Farm 

Value 

Having  the 

Reporting 

per 

Having  the 

Reporting 

per 

Item 

the  Item 

Item 

Item 

the  Item 

Item 

Per  cent 

Number  Dollars 

Per  cent 

Number 

Dollars 

Livestock : 

Workstock   

100 

4 

173 

100 

3 

169 

Milk  cows   

72 

4 

61 

83 

2 

167 

Other  cattle   - 

38 

6 

44 

40 

8 

36 

86 

7 

113 

74 

5 

183 

Chickens   

92 

82 

1 

97 

66 

1 

Power  Equipment: 

Tractors   

26 

lylZVO 

45 

1 

1,474 

Trucks   

30 

558 

20 

1 

711 

Automobiles   

60 

446 

56 

1 

333 

Other  Equipment: 

16 

45 

19 

A-l 
%l 

Disc  harrow   

44 

52 

30 

87 

Feed,  grinders   

20 

25 

5 

so 

Fertilizer  distri- 

26 

1 

27 

33 

35 

100 

1 

100 

Hoist  and  derrick... 

16 

1 

423 

Q 

389 

100 

11 

1 

36 

38 

56 

20 

50 

52 

15 

57 

17 

57 

58 

32 

64 

77 

20 

66 

19 

48 

16 

24 

19 

Plows,  single   

100 

14 

98 

15 

Riding  cultivators  ... 

64 

68 

60 

62 

Saddles  _   

38 

17 

18 

20 

Shavers,  cane   

51 

28 

26 

72 

Spike  harrows 

100 

2 

a 

79 

8 

Trailers   

17 

358 

Wagons  

100 

2 

115 

93 

136 

Walking  cultivators 

82 

1 

31 

46 

29 

Work  gears   

100 

4 

9 

98 

3 

12 

35 


APPENDIX  TABLE  6.    Distribution  of  Capital 
Sugar  Cane  Farms  in  Louisiana,  1942, 


Investment  on  Family-Type 
1945,  1946  and  1947 


Capital  Items 

Average 

Investment  per 

Farm 

Owners 

Renters 

All 

Farms 

1942    |     1945  | 

1942     |  1945 

1946 

|  1947 

Buildings 


Work  stock   

Cattle   

Other  livestock 


Tractors   

Trucks   

Farm  automobiles 
Other  equipment 


Dollars 


5,643 

9,299 

2,981 

2,439 

3,428 

4,333 





1,725 

2,052 

9,071 

13,632 





4,706 

4,491 

747 

822 

520 

644 

318 

350 

155 

187 

214 

232 

105 

134 

1,279 

1,404 

780 

965 

915 

741 

537 

860 

14 

488 

662 

751 

231 

213 

5 

110 

143 

118 

372 

250 

169 

130 

187 

147 

862 

1,115 

271 

770 

780 

679 

2,002 

2,438 

459 

1,498 

1,772 

1,695 

12,352 

17,474 

1,239 

2,463 

7,393 

6,927 

APPENDIX  TABLE  7.    Cost  of  Tractor  Work  on  Family-Type  Sugar  Cane 
Farms  in  Louisiana,  1938-1947 


Costs 

1938  | 

1940  | 

1942 

1945  | 

1946  | 

1947 

Dollars 

Cost  per  day  of  use  (9  hours)  : 

Fuel   oil   and   gasoline   „  

1.82 

1.82 

1.85 

1.57 

1.99 

1.75 

Lubricating  oil  and  grease  _  

.50 

.28 

.30 

.38 

.34 

.27 

Repairs   

.19 

.52 

.50 

.85 

1.51 

.85 

Other  cash  costs   „  _  _. 

.37 

.09 

.17 

.28 

.44 

.28 

Total  operating  expenses   

2.88 

2.71 

2.82 

3.08 

4.28 

3,15 

Depreciation  „  

1.98 

1.76 

.74 

1.37 

3.52 

2.81 

Interest    

.60 

.45 

.44 

.47 

.88 

.70 

Total   overhead  expenses   _  

2.64 

2.21 

1.18 

1.84 

4.40 

3.51 

TOTAL    COSTS   _  

5.52 

4.92 

4.00 

4.92 

8.68 

6.66 

Operating   costs    per  hour   

.32 

.30 

.31 

.34 

.48 

.35 

Overhead  costs  per  hour   _  

.29 

.25 

.14 

.21 

.49 

.38 

Total  costs  per  hour   _  „ 

.61 

.55 

.45 

.55 

.97 

.73 

Number  of  tractors  studied   

85 

101 

123 

176 

226 

250 

9-hour  days  of  use  per  tractor  

81.9 

103.4 

148.8 

179.4 

87.0 

107.0 

Average  value  per  tractor  (dollars) 

1,079 

939 

1,298 

1,664 

1,474 

1,503 
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APPENDIX  TABLE  8.    Costs  of  Operating  Farm  Trucks  on  Family-Type 
Sugar  Cane  Farms  in  Louisiana,  1938-1947 

Costs  1938    [    1940   [    1942   [    1945   |    1946    |  1947 


Costs  per  mile  of  use: 

Gasoline   „  

Oil   

Repairs   „  _  

Tires  

Insurance   

License   


Depreciation 
Interest   


Total  overhead  costs 
TOTAL  COSTS   _ 


Number  of  trucks  studied   

Miles  of  use  per  year   „  „  

Average  value  per  truck  (dollars) 


Total  operating  costs  ........   3.83 


Cents 

1.90 

1.68 

1.96 

1.90 

1.46 

2.39 

.25 

.22 

.26 

.31 

.17 

.30 

.58 

.63 

.74 

2.30 

2.12 

1  8ft 
l.oU 

.47 

.22 

.46 

1.58 

1.41 

.87 

.18 

.30 

.26 

.22 

.20 

.12 

.45 

.37 

.16 

.10 

•  1U 

3.83 

3.42 

3.84 

6.46 

5.46 

.5.60 

1.59 

2.80 

1.49 

1.44 

2.91 

2.09 

.32 

.70 

.46 

.56 

.73 

.52 

1.91 

3.50 

1.95 

2.00 

3.64 

2.61 

5.74 

6.92 

5.79 

8.46 

9.10 

8.21 

78 

129 

142 

121 

101 

99 

..  5,578 

4,126 

6,056 

6,085 

4,885 

5,712 

361 

580 

558 

679 

711 

596 

APPENDIX  TABLE  9.    Costs  of  Operating  Farm  Automobiles  on  Family- 
Type  Sugar  Cane  Farms  in  Louisiana,  1938-19-47 


Costs 

1938  | 

1940  | 

1942  | 

1945 

|    1946  | 

1947 

Dollars  i 

CJeais 

Costs  per  mile  of  use: 

Gasoline   

.,  1.19 

1.19 

1.18 

1.35 

1.31 

1.67 

Oil  „...'...„.. 

.16 

.15 

.12 

.31 

.17 

.25 

Repairs   _  _  

.25 

.35 

.74 

1.46 

2.08 

1.58 

Tires   

.24 

.25 

.15 

.80 

.67 

.49 

Insurance  

.06 

.10 

.07 

.05 

.05 

.04 

License   „  

.16 

.19 

.06 

.06 

.06 

.05 

Total  operating  costs 

2.06 

2.23 

2.32 

4.03 

4.34 

4.08 

Depreciation    

.68 

1.49 

1.44 

.94 

1.36 

.84 

Interest   

.25 

.33 

.42 

.50 

.34 

.21 

Total  overhead  costs 

.93 

1.82 

1.86 

1.44 

1.70 

1.05 

TOTAL  COSTS   

2.99 

4.05 

4.18 

5.47 

6.04 

5.13 

Number  of  automobiles 

studied   

281 

270 

279 

255 

282 

298 

Miles  of  use  per  year   

'7,720 

6,332 

5,330 

5,509 

4,917 

5,870 

Average   value  per  car 

(dollars) 

380 

420 

446 

548 

333 

247 

Per  cent  of  use  for  farm 

55 

48 

83 

62 

64 

51 
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APPENDIX  TABLE  14.  Relation  of  the  Combined  Effect  of  Superiority  in 
Size,  Yield,  Intensity  of  Cane  Enterprise,  and  Labor  Efficiency  to  Returns 
from  Farming,  Louisiana  Family-Type  Sugar  Cane  Farms,  1944  and  1946 


1944 

1946 

Number 

Average 

Number 

Average 

of 

Labor 

of 

Labor 

Farms 

Income 

Farms 

Income 

Number 

Dollars 

Number 

Dollars 

Below  average  in  all  4  factors   

23 

71 

118 

24 

Above  average  in  1  of  4  factors   

34 

401 

128 

125 

Above  average  in  2  of  4  factors   _  

17 

649 

104 

275 

Above  average  in  3  of  4  factors   

23 

910 

98 

332 

Above  average  in  all  4  factors   

13 

4,642 

56 

2,146 

APPENDIX  TABLE  15.  Relation  of  Race  and  Tenure  to  Farm  Earnings  and 
Various  Management  Factors  for  503  Family  Farms  in  the  Sugar  Cane  Area 

of  Louisiana,  1946 


Acres 

Cane 

Per  cent 

Number 

Race  and  Tenure 

Labor 

Labor 

in 

Sold 

Using 

of 

Income 

Earnings 

Cane 

per  Acre 

Tractors 

Farms 

Dollars 

Acres 

Tons 

Per  cent 

No. 

Negro  owners   

52 

573 

10 

15 

11 

28 

Negro  part  owners   

239 

607 

17 

12 

15 

20 

Negro  cash  renters   

312 

670 

6 

15 

0 

48 

Negro  share  renters   

297 

661 

16 

15 

13 

47 

White  owners   

290 

924 

25 

17 

54 

167 

White  part  owners   

389 

1,039 

35 

20 

80 

60 

White  cash  renters   

555 

1,035 

17 

16 

34 

32 

White  share  renters   

754 

1,283 

43 

16 

64 

101 

42 
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Louisiana  Cotton  Statistics  with  Comparisons 

By 

J.  P.  Montgomery 

It  is  the  purpose  of  this  publication  to  make  factual  data  on  cotton 
lint  and  cottonseed  more  readily  available  to  research  workers,  agricul- 
tural teachers  and  farmers  of  Louisiana,  and  thereby,  make  possible  a 
wider  use  of  such  information. 

Although  the  importance  of  cotton  in  Louisiana  agriculture  has 
declined  since  1930,  the  crop  still  provides  more  cash  for  farmers  than 
any  other.  Cash  receipts  from  farm  marketings  of  cotton  lint  and  cotton- 
seed amounted  to  an  average  of  46  per  cent  of  the  total  cash  receipts 
from  all  farm  marketings  of  agricultural  products  during  the  ten-year 
period  1924-1933.  The  average  from  the  cotton  crop  for  the  ten-year 
period  1939-1948  was  only  30  per  cent  of  the  total  cash  income  from 
farm  marketings  (Table  7) . 

Another  indication  of  the  decline  in  importance  of  cotton  in  the 
agricultural  economy  of  Louisiana  is  found  in  the  decline  in  the  number 
of  farms  in  Louisiana  reporting  cotton  production  and  in  the  acreage 
of  cotton  reported.  Reports  indicate  that  1,945,354  acres  of  cotton  were 
grown  on  128,537  Louisiana  farms  in  1930.  By  1945  cotton  acreage  had 
declined  to  811,736  and  the  number  of  farms  reporting  cotton  produc- 
tion had  declined  to  79,3 19.1  The  decline  amounted  to  38  per  cent  in 
the  number  of  growers  and  58  per  cent  in  acres  in  cotton  production. 

Because  cotton,  the  highest  cash  producing  crop  in  Louisiana,  is  in 
competition  with  foreign  areas  of  production  and  with  a  rapidly  ex- 
panding fiber  industry,  factual  data  on  cotton  in  a  readily  available  form 
are  in  constant  demand.  A  sound  appraisal  of  proposed  national  policies 
for  cotton  with  respect  to  price  supports  and  acreage  control  is  dependent 
on  a  knowledge  of  cotton  statistics. 

The  tables  and  charts  show  the  fluctuations  in  acreage,  production 
and  price  of  cotton  in  Louisiana  since  1866  and  in  the  United  States 
since  1790.  Domestic  and  world  production,  consumption  and  carry- 
over data  for  cotton  since  1920  are  needed  in  appraising  the  economic 
effects  of  cotton  control  programs.  Persons  interested  in  the  best  time  of 
year  to  sell  will  find  the  monthly  prices  for  cotton  in  Louisiana  and  in 
the  United  States  valuable.  Data  on  the  production,  disposition  and 
price  of  cottonseed  in  Louisiana  and  in  the  United  States  are  included. 
Altogether  these  data  reflect  the  present  position  of  the  cotton  industry 
in  the  United  States  and  in  the  foreign  cotton  markets. 

i  U.  S.  Census  of  Agriculture,  Volume  I,  Part  24 — Louisiana. 
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Cotton  Situation  in  Recent  Years2 

Significant  changes  have  taken  place  in  both  the  production  and 
consumption  of  cotton  since  World  War  I.  Cotton  accounted  for  86.5 
per  cent  of  the  domestic  mill  consumption  of  the  apparel  fibers— cotton, 
wool,  rayon,  and  silk— in  the  United  States  in  the  late  20's.  Rayon  and 
other  artificial  fibers  were  in  their  infancy  then  and  accounted  for  only 

2.5  per  cent  of  the  total  consumption,  wool  8.5  per  cent,  and  silk  and 
flax  2.5  per  cent. 

By  1948,  the  proportion  of  cotton  had  declined  to  about  73  per 
cent  of  the  total  consumption  of  the  apparel  fibers,  while  the  proportion 
of  rayon  had  increased  to  about  16  per  cent.  Wool  had  increased  to  11 
per  cent  of  the  total,  while  silk  and  flax  together  had  dropped  to  less 
than  one  per  cent.  The  percentage  of  cotton  in  the  four-fiber  total  has 
declined  each  year  since  1942. 

Prior  to  World  War  II  the  largest  industrial  use  of  cotton  in  the 
United  States  was  in  the  construction  of  automobile,  truck,  and  airplane 
tires.  In  the  calendar  year  1939,  ninety-seven  per  cent  of  all  tire  fabrics 
and  tire  cord  was  of  cotton.  In  1947,  only  60  per  cent  of  the  tire  fabrics 
and  cord  was  produced  from  cotton,  the  other  40  per  cent  using  rayon 
in  their  production.  If  existing  price  relationships  between  rayon  and 
cotton  continue,  substitution  will  be  even  greater  when  larger  quantities 
of  rayon  become  available. 

The  1935-39  consumption  of  rayon  in  the  United  States  averaged 

2.6  pounds  per  capita.  For  the  three  years  1945-47,  the  average  per  capita 
deliveries  had  increased  to  6.4  pounds,  which  was  3.8  pounds,  or  146 
per  cent,  more  than  the  1935-39  average.  The  per  capita  deliveries  in 
1947-48  were  7.2  pounds,  eight-tenths  of  a  pound,  or  12.5  per  cent,  higher 
than  the  average  for  the  previous  three  years.  Deliveries  for  the  calendar 
year  1948  exceeded  one  billion  pounds  for  the  first  time  in  any  one  year. 
One  billion  pounds  of  rayon  amounts  roughly  to  the  equivalent  of 
2,350,000  running  bales  of  raw  cotton.  If  the  domestic  mill  consumption 
of  cotton  during  the  calendar  year  1948  amounted  to  nine  million  bales, 
rayon  accounted  for  over  20  per  cent  of  the  combined  consumption  of 
the  two  fibers. 

Practically  all  flour,  cement,  sugar,  and  a  host  of  other  products 
were  packaged  in  cotton  sacks  prior  to  the  depression  of  the  thirties. 
Now,  a  large  portion  of  these  products  are  packaged  in  paper  sacks. 
These  are  only  two  of  the  many  uses  in  which  synthetics  or  other  sub- 
stitutes are  competing  with  cotton  for  limited  markets. 

In  spite  of  the  decrease  in  cotton's  percentage  of  the  total  fiber  con- 
sumption, the  per  capita  domestic  mill  consumption  of  cotton  now  is 
higher  than  it  was  prior  to  World  War  II.  From  1911  to  1939  per  capita 
domestic  mill  consumption  of  cotton  averaged  26.1  pounds,  with  a  high 

2  The  Cotton  Situation  Reports,  Bureau  of  Agricultural  Economics,  U.S.D.A. 


Figure  1.   World  Supply  and  United  States  Farm  Price  for  Cotton,  1920-1948 
Klllion  lales  Cents 


1920 

Source:  Tables  1  and  2. 

in  1916  of  31.9  pounds  and  a  low  in  1931  of  19.1  pounds.  The  average 
per  capita  mill  consumption  for  the  three  postwar  crop  years  1945-47 
was  32.4  pounds,  which  is  3.8  pounds,  or  13  per  cent,  above  the  average 
for  the  three  pre-war  crop  years  1937-39.  In  1947-48  domestic  mill  con- 
sumption was  31.4  pounds  per  capita,  slightly  lower  than  for  either  of 
the  two  preceding  years  but  3.7  pounds  above  the  1927-28  level.  At  the 
close  of  World  War  II,  the  domestic  demand  for  cotton  textiles  by 
civilians  was  the  highest  of  record.  This  demand  stemmed  from  several 
sources — from  consumers  in  moderate  income  brackets,  whose  wardrobes 
and  furnishings  had  deteriorated  during  the  war;  from  families  that 
prior  to  the  war  were  in  the  low  income  brackets  but  during  and  after 
the  war  were  in  moderate  income  brackets  and  spent  more  on  wardrobes 
and  home  furnishings. 
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Some  of  the  recent  higher  per  capita  mill  consumption  in  the  United 
States  was  used  to  restock  inventories  at  the  wholesale  and  retail  levels 
that  in  some  items  had  been  critically  depleted.  Exports  of  cotton  textiles 
during  the  last  three  years  also  have  been  high,  as  compared  with  pre- 
war, accounting  for  about  ten  per  cent  of  total  domestic  mill  consump- 
tion, whereas  the  1935-39  average  was  only  three  per  cent. 

TABLE  I.    Commercial  Cotton,  All  Growths:  World  Supply  and  Consumption 

1920-48 


Year 

Supply 

Mill  consumption1 

begin- 
ning 
August 

Carry-over  Aug.  1 

-  World 
produc- 
tion 

World 
total 
supply 

United 
States 

Foreign 
countries 

World 
total 

carry- 
over 

United 
States 

Foreign 
countries 

World 
total 
consump- 
tion 

1,000 
bales'1 

1,000 
bales2 

1,000 
bales2 

1,000 
bales2 

1,000 
bales2 

1,000 
bales2 

1,000 
bales2 

1,000 
bales2 

1920  

1921  

1922  

1923  

1924  

3,824 
6,896 
3,322 
2,325 
1,556 

7,928 
8,273 
7,172 
5,246 
5,058 

11,752 
15,169 
10,494 
7,571 
6,614 

20,628 
15,173 
18,451 
19,090 
24 , 094 

32,380 
30,342 
28,945 
26,661 
30,708 

4,893 
5,910 
6,666 
5,681 
6,193 

12,258 
13,868 
14,671 
14,346 
16,541 

17,151 
19,778 
21,337 
20,027 
22,734 

1925  

1926  

1927  

1928  

1929  

1,610 
3,542 
3,762 
2,536 
2,313 

6,338 
6,931 
8,892 
7,999 
8,228 

7,948 
10,473 
12,654 
10,535 
10,541 

26,743 
27,930 
23,343 
25,802 
26,251 

34,691 
38,403 
35,997 
36,337 
36,792 

6,456 
7,190 
6,834 
7,091 
6,106 

17,712 
18,489 
18,608 
18,687 
18,769 

24,168 
25^679 
25,442 
25,778 
24,875 

1930  

1931 .... 

1932  

1933  

1934.... 

4,530 
6,370 
9,678 
8,164 
7,744 

7,362 
8,438 
8,658 
8,952 
9,796 

11,892 
14,808 
18,336 
17,116 
17,540 

25,376 
26,479 
23,461 
26,066 
23  042 

37,268 
41,287 
41,797 
43,182 
/in  t;Qo 

5,263 
4,866 
6,137 
5,700 
5,361 

17,169 
18,023 
18,514 
19,202 
20,119 

22,432 
22,889 
24,651 
25,602 
25,480 

1935  

1936  

1937  

1938  

1939  

7,208 
5,409 
4,499 
11,533 
13,032 

7,864 
8,240 
9,196 
11,169 
8,606 

15,072 
13,649 
13,695 
22,702 
21,638 

26,141 
30,729 
36,745 
27,509 
27,326 

41,213 
44,378 
50,440 
50,211 
48,964 

6,351 
7,950 
5,748 
6,858 
7,784 

21,178 
22,688 
21,825 
21,649 
20,712 

27,529 
30,638 
27,573 
28,507 
28,496 

1940  

1941  

1942  

1943. ... 
1944  

10,564 
12,166 
10,640 
10,657 
10,744 

9,698 
10,001 
11,945 
12,913 
14,660 

20,262 
22,167 
22,585 
23,570 
25,404 

28,720 
25,616 
25,582 
24,521 
23,391 

48,982 
47,783 
48,167 
48,091 
48,795 

9,722 
11,170 
11,100 

9,943 
9,568 

16,873 
13,863 
13,193 
12,623 
12,582 

26,595 
25,033 
24,293 
22,566 
22,150 

1945  

19463.... 
19473. . . . 
19483. . . . 

11,164 

7,326 
2,530 
3,082 

15,323 
15,741 
15,391 
11,960 

26,487 
23,067 
17,921 
15,042 

20,271 
20,993 
24,377 
28,000 

46,758 
44,060 
42,298 
42,400 

9,163 
10,035 
9,347 
9,000 

14,378 
15,965 
17,900 
18,200 

23,541 
26,000 
27,247 
27,200 

'Excludes  from  18,000  to  304,000  bales  destroyed  annually 

478  poumnS?eVweightninB         CC°Unting  "  ^  "*  '°reign  to  MeS  of  Wmstoately 

3Preliminary  and  partly  estimated. 

Data  for  war  years  are  tentative  and  subject  to  further  revisions 

Sources:  Supply  and  Mill  consumption,  1920-1946  and  Supply  for  1947— from  the  Cotton  Situate 
Outlook  Issue-Aug.,  Sept.,  Oct.,  1947,  Table  3,  except  U.S.  carry-over  for  1947^SSwJS5aS^?S 
basis  of  data  found  m  the  1949  Outlook  issue  of  the  Cotton  Situation.  U.  S.  Mill  consumpto  for 1947 
X;  r  f  Yc  vVa/-  W°Sd  Pro,duTctlon'  world  total  supply  and  mill  consumption  for  1948  were  taken  from 
^re  SSmfted       *  ^  &*tember  1948  (fr°m  the  *sc^™>    Other  data  for  1947  and  SS 
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The  higher  per  capita  domestic  mill  consumption  and  the  larger 
population  since  World  War  II  are  responsible  for  a  35  per  cent  in- 
crease in  total  United  States  mill  consumption  of  cotton  as  compared 
with  pre-war.  The  total  domestic  mill  consumption  of  cotton  for  the 
four  postwar  seasons  1945-48  averaged  9,386,000  bales  annually,  2,448,000 
bales  more  than  the  average  in  the  five  pre-war  years  1935-39  (Table  1) . 
On  the  other  hand,  world  mill  consumption  averaged  28,548,600  bales 
in  the  five-year  pre-war  period  1935-39  as  compared  with  an  average  of 
25,997,000  bales  in  the  postwar  years  1945-48,  a  decline  of  2,511,600 
bales,  or  approximately  nine  per  cent. 

Cotton  Exports 

Prior  to  the  Civil  War,  the  value  of  the  cotton  exported  from  the 
United  States  was  more  than  half  of  the  total  value  of  all  exports  and 
twice  as  much  as  all  other  agricultural  exports.  In  the  1947-48  season 
the  value  of  the  raw  cotton  exported  amounted  to  only  two  per  cent  of 
the  total  value  of  all  exports  and  to  less  than  ten  per  cent  of  all  agri- 
cultural exports.  The  2,500,000  bales  exported  during  the  1947-48  season 
was  the  lowest  for  any  peacetime  year  since  1872  (Table  2) .  Lack  of 
dollar  exchange  in  cotton  importing  countries  has  been  one  of  the  major 
causes  of  low  exports  since  the  close  of  hostilities.  As  a  general  policy, 
available  dollar  exchange  has  been  and  is  being  used  to  import  from  the 
United  States  only  those  commodities  that  can  not  be  obtained  from 
countries  where  European  exchange  is  more  readily  accepted.  During 
the  1945  and  1946  seasons  most  countries  accumulated  substantial  stocks 
of  cotton  and,  as  a  result,  began  the  1947  season  with  carry-overs  roughly 
equivalent  to  those  of  1939.  With  mill  consumption  substantially  below 
1939  levels,  these  countries  were  able  to  finish  the  season  with  minimum 
imports  of  cotton.  Necessary  imports  were  managed  by  barter  with  Egypt 
or  India  or  by  direct  purchase  from  those  countries  willing  to  accept 
sterling.  As  a  matter  of  policy  in  European  countries,  stocks  of  cotton 
were  reduced  considerably  during  1947-48. 

The  relative  position  of  countries  producing  cotton  textiles  changed 
materially  during  World  War  II.  Prior  to  the  war  most  cotton  producing 
countries,  except  the  United  States,  exported  raw  cotton  and  imported 
textiles.  With  exports  of  cotton  cut  off  by  the  war  and  mill  activities  in 
importing  countries  drastically  curtailed,  at  the  sacrifice  of  export  trade 
in  textiles,  mill  consumption  in  the  cotton  producing  countries  was 
greatly  expanded.  In  1938  mill  consumption  in  the  western  hemisphere 
and  India  was  11.3  million  bales  and  in  1947  it  had  increased  to  15.2 
million  bales,  an  increase  of  34.5  per  cent.  In  1938  total  domestic  mill 
consumption  in  these  areas  accounted  for  59  per  cent  of  total  produc- 
tion, but  by  1947  this  had  increased  to  87  per  cent  of  their  total  produc- 
tion. This  change  is  partly  responsible  for  world  trade  in  cotton  declin- 
ing from  about  13  million  bales  annually  before  the  war  to  approxi- 
mately nine  million  bales  in  1947. 


8 


TABLE  2.    Cotton  Lint:  Production,  Supply,  Price,  Value,  and  Distribution, 
United  States,  1790-1948 


Carry- 
over1 


Im- 
ports2 


1,000 
bales 


Bales 

697 
1,112 
5,503 
5,127 
8,592 
8,737 
7,336 
7,761 
7,532 
8,870 
8,696 
170 
1,153* 
183 
456 
961 
1,485 
6,297 
1,601* 
560 
431 
897 
3,133 
101 
266* 
44 
2,048 
3,086 
4,454* 
4,571* 
427 
196* 
110 
932 
26 
79 
74 
597 
40* 
378 
22 
22* 
69 
308 
1,574 
427 
510* 
355 
319 
297 
1,210 
107 
1,835 


Pro- 
duction 


1,000 
bales 

3 
4 
6 
10 
17 
18 
21 
23 
31 
42 
73 
100 
115 
126 
136 
146 
167 
167 
157 
172 
178 
167 
158 
157 
146 
209 
259 
272 
262 
349 
335 
377 
439 
387 
450 
534 
732 
565 
680 
764 
732 
805 
816 
931 
962 
1,062 
1,129 
1,428 
1,093 
1,654 
1,348 
1,398 
2,035 


Total 
supply4 


1,000 
bales 


Farm 
priced 


Cents 
per  lb. 


Value  of 
production6 


1,000 
dollars 


Con- 
sumption7 


1,000 
bales 

3 
5 
11 
12 
16 
13 
21 
12 
20 
15 
40 
52 
38 
56 
60 
76 
41 
152 
53 
16f 
54 

110 

122 

122 
20f 
45 
90 
90 
81 
89 
85 
87 
92 

103 
97 

124 

144 

144 

150 

167 

178 

161 

167 

162 

189 

215 

240 

237 

266 

166 

288 

229 

453 


Domestic 
exports8 


1,000 
bales 


1 

4 
9 
12 
8 
19 
19 
36 
42 
48 
75 
70 
77 
71 
128 
21 
102 
187 
124 
58 
38 
35 
166 
164 
171 
185 
176 
256 
250 
289 
347 
285 
353 
409 
589 
421 
530 
597 
554 
644 
649 
769 
775 
847 
888 
1,192 
827 
1,488 
1,060 
1,169 
1,585 


(Continued) 
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TABLE  2 — (continued) 


i  ears 

Carry- 
over* 

Im- 
ports2 

Pro- 
duction3 

Total 
supply^ 

Farm 
price 

V  alUc  \jl 
rwwl  1 1  c  1 1  **vn  6 

Con- 
sumption7 

Domestic 
exports8 

Des- 
troyed® 

1 ,  uuu 
bales 

Bales 

517 
680* 
386 
122 
558 
22 
485 
330 
512 
1  423 
1  141 
4  425 
2, 295 
1,678 

1,000 
bales 

1,750 
2,079 
1,806 
1,604 
2,128 
2,615 
2,216 
2,136 
2,799 
3,130 
2,766 
2,708 
3,221 
2,874 
3,012 
3,758 
5,195 
3,841 
4,491 
1,597 
449 
299 
2,094 
2,097 
2,520 
2,366 
3,011 
4,352 
2,974 
3,933 
4,168 
3,836 
4,631 
4,474 
4,773 
5,074 
5,756 
6,606 
5,456 
6,949 
5,713 
5,682 
6,576 
6,505 
7,047 
6,938 
7,473 
8,653 
9,035 
6,700 
7,493 
9,901 
7,162 

1  000 
bales 

Cents 
per  lb. 

1  000 

1,000 
bales 

423 
332 
711 
549 
500 
562 
946 
282 
613 
909 
792 
696 
520 
779 
775 
985 
1,660 
3,226 
4,542 
1,642 
477 
350 
803 
545 
843 
900 
788 
1,104 
938 
1,190 
1,195 
1,028 
1,270 
1,284 
1,302 
1,460 
1,731 
1,909 
1,763 
2,247 
1,800 
1,768 
2,177 
2,021 
2,377 
2,209 
2,562 
2,757 
3,108 
2,259 
2,239 
3,164 
2,493 

1,000 
bales 

1,327 
1,746 
1,095 
1,054 
1,629 
2,053 
1,271 
1,854 
2,186 
2,223 
1,976 
2,017 
2,703 
2,097 
2,237 
2,773 
3,535 
615 
10 
23 
24 
18 
1,301 
1,323 
1,511 
1,288 
1,980 
2,894 
1,851 
2,437 
2,706 
2,523 
3,003 
2,869 
3,198 
3,265 
3,711 
4,409 
3,430 
4,582 
3,745 
3,740 
4,193 
4,274 
4,557 
4,720 
4,934 
5,859 
5,888 
4,456 
5,309 
7,010 
4,710 

1,000 

1  QA  A 

1  RAR 

10/IC 

1QJ7 

1  RAR 

1  QAQ 

i  om 

1  rc;i 

1  RR9 

IRfV? 

1 RRA 

IRC^ 

1  Rc:fi 

IR^V 

1  Rt^R 

IR^Q 

1  Q£n 

1  Rfil 

61,731 
67,695 
52,405 
68,798 
10,322 
2,000 
2,000 
6,000 
4,000 
3,000 
7,000 
11,000 
5,000 
5,000 
5,000 
6,000 
7,000 
6,000 
7,000 
9,000 
9,000 
9,000 
15,000 
10,000 
11,000 
9,000 
11,000 
17,000 
19,000 
45,000 
61,000 
90,000 
58,000 
104,000 
115,000 

1  Rfi9 

1  Rfi^ 

1  RfiA 

1  Rfit; 

1  Rfifi 

TRfi7 

1 RKR 

1  QAG 

16.5 
12.1 
17.9 
16.5 
14.1 
13.0 
11.1 
9.71 
8.53 
8.16 
10.28 
9.83 
10.66 
9.12 
9.13 
9.19 
8.39 
8.06 
8.55 
8.50 
8.55 
8.59 
7.24 
8.34 
7.00 
4.59 
7.62 

218,671 
232,771 
235,857 
287,949 
261,083 
219,247 
228,299 
200,791 
192,217 
194,224 
281,784 
312,925 
274,440 
311,644 
252,501 
251,581 
267,481 
254,733 
294,527 
294,183 
319.334 
368,108 
323,943 
277,556 
260,096 
230,071 
272,378 

1 R7H 

1  QV1 

1  R79 

1  R7R 

1  R7/1 

1  R7^ 

1  R7fl 

1R77 

1  Q7Q 

1  Q7Q 

1  RRH 

1  QQ1 

1  RR9 

1  QQQ 

1  QGA 

1  QQC 

1  QQfi 

1  QQQ 

1890  

1892  

{Continued) 
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TABLE  2— (continued) 


Years 


Carry- 
over1 


1,000 
bales 


3,936 
3,140 
2,720 
3,609 
4,445 
3,824 
6,896 
3,322 
2,325 
1,556 
1,610 
3,542 
3,762 
2,536 
2,313 
4,530 
6,370 
9,678 
8,164 
7,744 
7,208 
5,409 
4,499 
11,533 
13,033 
10,564 
12,166 
10,640 
10,657 
10,744 
11,164 
7,326 
2,530 
3,082 


Im- 
ports2 


Bales 

119,000 
102,000 
105,000 
140,000 
109,000 
202,000 
151,000 
103,000 
129.000 
144,000 
227,000 
153,000 
181,000 
170,000 
245,000 
233,000 
249,000 
273,000 
400,000 
421,000 
289,000 
217,000 
197,000 
683,000 
211,000 
352,000 
450,000 
272,000 
303,000 
314,000 
382,000 
321,000 
442,000 
368,000 
99,000 
107,000 
124,000 
137,000 
107,000 
155,000 
249,000 
158,000 
132,000 
159,000 
188,000 
267,000 
170,000 
135,000 
190,000 
343,000 
259,000 
232,000 
250,000 


Pro- 
duction3 


I,  000 
bales 

8,533 
10,899 

II,  278 
9,346 

10,124 
9,508 
10,630 
9,851 
13,438 
10,576 
13,274 
11,106 
13,241 
10,005 
11,609 
15,694 
13,703 
14,153 
16,112 
11,172 
11,448 
11,284 
12,018 
11,411 
13,429 
7,945 
9,755 
10,140 
13,630 
16,105 
17,978 
12,956 
14,477 
14,825 
13,932 
17,097 
13,003 
13,047 
9,636 
10,638 
12,399 
18,946 
11,943 
11,817 
12,566 
10,744 
12,817 
11,427 
12,230 
9,015 
8,640 
11,857 
14,937 


Total 
supply* 


1,000 
bales 


15,529 

14,877 

14,221 

15,824 

16,539 

17,464 

15,193 

13,527 

12,737 

15,489 

18,029 

21,902 

17,039 

17,455 

17,506 

18,561 

23,574 

22,805 

21,348 

17,487 

18,001 

18,057 

23,603 

23,608 

25,009 

23,318 

23,177 

23,627 

22,219 

22,164 

20,522 

16,225 

14,619 

18,269 


Farm 
price6 


Cents 
per  lb 

6.66 
6.68 
5.73 
6.98 
9.15 
7.03 
7.60 
10.49 
8.98 
10.78 
9.58 
10.36 
9.01 
13.52 
13.96 
9.65 
11.50 
12.47 
7.35 
11.22 
17.36 
27.09 
28.88 
35.34 
15.89 
17.00 
22.88 
28.69 
22.91 
19.61 
12.47 
20.19 
17.99 
16.79 
9.46 
5.66 
6.52 
10.17 
12.36 
11.09 
12.36 
8.41 
8.60 
9.09 
9.89 
17.03 
19.04 
19.88 
20.73 
22.52 
32.64 
31.90 


Value  of 
production6 


1,000 
dollars 

283,463 
367,065 
330,282 
326,208 
463,295 
334,075 
403,717 
516,764 
603,433 
569,788 
635,537 
575,207 
596,611 
676,558 
810,507 
756,989 
787,645 
882,502 
592,192 
626,897 
993,514 
1,528,535 
1,735,227 
2,016,075 
1,066,759 
675,500 
1,116,133 
1,454,714 
1,561,021 
1,578,674 
1,121,185 
1,308,088 
1,302,049 
1,243,840 
658,981 
483,575 
423,975 
663,383 
595,572 
590,021 
766,222 
796,469 
513,704 
536,996 
621,284 
914,313 
1,219,716 
L, 135,605 
L, 267,857 
1,014,823 
1,409,671 
1,889,465 


Con- 
sumption7 


1,000 
bales 

2,728 
3,560 
3,982 
3,373 
3,522 
2,937 
4,015 
3,856 
4,691 
3,963 


6,397 
6,789 
6,566 
5,766 
6,420 
4,893 
5,910 
6,666 
5,681 
6,193 
6,456 
7,190 
6,834 
7,091 
6,106 
5,263 
4,866 
6,137 
5,700 
5,361 
6,351 
7,950 
5,748 
6,858 
7,784 
9,722 
11,170 
11,100 
9,943 
9,568 
9,163 
10,025 
9,347 
9,000 


Domestic 
exports8 


Des- 
troyed9 


1,000 
bales 

6,172 
7,757 
7,662 
6,228 
6,800 
6,949 
7,084 
6,207 
8,908 
7,118 
8,943 
7,666 
8,955 
6,353 
8,027 
11,116 
9,146 
9,508 
8,702 
6,113 
5,525 
4,402 
5.774 
6,707 
5,973 
6,348 
5,007 
5,815 
8,240 
8,267 
11,299 
7,857 
8,419 
7,035 
7,133 
9,193 
8,895 
7,964 
5,037 
6,267 
5,689 
5,976 
3,512 
6,501 
1,174 
1,162 
1,498 
1,146 
1,909 
3,678 
3,500 
2,500 
4,000 


1,000 
bales 


95 

35 

25 

50 

25 

60 

70 

37 

20 

26 

50 

70 

20 

18 

25 

28 

62 

30 

40 

30 

35 

45 

65 

66 

73 

70 

50 

60 

50 

50 

60 

16 


♦Excess  of  foreign  exports  over  total  imports. 

tExcess  of  domestic  exports  over  production  and  net  imports. 

Sources:  See  following  page. 
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Sources  of  data,  Table  2.    Compiled  from  U.  S.  Department  of  Agriculture  releases  as  follows: 


^Carry-over:        1915-1919  from  Agricultural  Statistics,  1942,  Table  143. 

1920-1936  from  Cotton  Situation,  Outlook  Issue,  Aug.,  Sept.,  Oct.  1947,  Table  3. 

1937-1947  from  Agricultural  Statistics,  1947,  Table  95. 

1948         from  Cotton  Situation,  Outlook  Issue,  September  1948. 


^Imports:  1790-1865  from  Yearbook  of  Agriculture,  1906,  page  601. 

1866-1898  from  Agricultural  Statistics,  1939,  Table  137. 
1899-1914  from  Agricultural  Statistics,  1942,  Table  136. 
1915-1936  from  Agricultural  Statistics,  1942,  Table  143. 
1937-1946  from  Agricultural  Statistics,  1947,  Table  95. 
1947-1948  from  Cotton  Situation,  Outlook  Issue,  September  1948. 


^Production:       1790-1865  from  Yearbook  of  Agriculture,  1906,  page  601. 

1866-1898  from  Agricultural  Statistics,  1939,  Table  137. 

1899-1928  from  Agricultural  Statistics,  1942,  Table  136. 

1929-1945  from  Agricultural  Statistics,  1947,  Table  89. 

1946         from  Cotton  Production,  1947,  published  May  7,  1948. 

1947-1948  from  Dec.  1  Cotton  Report,  La.  Office  of  Agricultural  Estimates,  B.  A.  E. 


1  Total  Supply:  1915-1948 — sum  of  carry-over,  imports,  and  production.  Does  not.  check  with  "total 
supply"  in  the  tables  on  "supply  and  distribution"  shown  in  Agricultural  Statistics  because 
those  tables  included  "ginnings  in  season"  rather  than  "production"  to  obtain  "total 
supply." 


5 Farm  Price: 


6  Value  of 
production : 


1869-1875  from  Yearbook  of  Agriculture,  1906,  page  601. 
1876-1898  from  Agricultural  Statistics,  1939,  Table  137. 
1899-1928  from  Agricultural  Statistics,  1942,  Table  136. 
1929-1945  from  Agricultural  Statistics,  1947,  Table  89. 
1946-1947  from  Cotton  Production,  1947,  published  May  7,  1948. 

1869-1875  from  Yearbook  of  Agriculture,  1906,  page  601. 
1876-1898  from  Agricultural  Statistics,  1939,  Table  137. 
1899-1928  from  Agricultural  Statistics,  1942,  Table  136. 
1929-1945  from  Agricultural  Statistics,  1947,  Table  89. 
1946-1947  from  Cotton  Production,  1947,  published  May  7,  1948. 


7Consumpti 


^Domestic 
exports: 


1790-1905  from  Yearbook  of  Agriculture,  1906,  page  601. 
1906-1914— not  available. 

1915-1936  from  Agricultural  Statistics,  1942,  Table  143. 
1937-1946  from  Agricultural  Statistics,  1947,  Table  195. 
1947-1948  from  Cotton  Situation,  Outlook  Issue,  September  1948. 

1792-1865  from  Yearbook  of  Agriculture,  1906,  page  601. 

1866-1898  from  Agricultural  Statistics,  1939,  Table  137. 

1899-1928  from  Agricultural  Statistics,  1942,  Table  136. 

1929-1945  from  Agricultural  Statistics,  1947,  Table  89. 

1946-1947  from  Cotton  Situation,  Outlook  Issue,  Aug.,  Sept.,  Oct.,  1947. 

1948         from  Cotton  Situation,  Outlook  Issue,  September  1948. 


^Destroyed:         1915-1928  from  Agricultural  Statistics,  1942,  Table  143. 

1929-1946  from  Agricultural  Statistics,  1947,  Table  95. 
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Cotton  Production  Changes 

Cotton  production  since  1925  has  been  characterized  by  substantial 
decreases  m  acreage  and  material  increases  in  yield  per  acre  and  also  a 
considerable  shift  in  the  location  of  production.  Cotton  acreage  har- 
vested m  the  United  States  has  fluctuated  from  a  high  of  44,608,000  in 

iltl  t0  17'241'000  acres  in  1945>  which  was  the  smallest  acreage  since 
1884  (Table  3) .  The  highest  harvested  acreage  of  cotton  of  record  in 
Louisiana  was  1,953,000  for  the  year  1930.  The  800,000  acres  harvested 
m  Louisiana  m  1946  was  the  smallest  acreage  since  1869  (Table  4) . 
The  average  harvested  acreage  of  cotton  in  the  United  States  in  the 

Iq9qS9o  WaS  °nly  48  per  Cent  as  larSe  as  the  average  during  the 

1928-32  period.  However,  the  average  production  in  the  1943-47  period 
was  73  per  cent  as  great  as  in  1928-32.  Lint  yields  per  acre  increased 
from  an  average  of  173.9  pounds  per  harvested  acre  in  1928-32  to  260  1 
P°^nds  m  1 943-47,  an  increase  of  86.2  pounds,  or  approximately  50  per 

The  average  harvested  acreage  of  cotton  in  Louisiana  in  the  period 
1943-47  was  only  42  per  cent  as  large  as  the  average  in  1928-32,  while 
the  average  production  was  66  per  cent  as  great  in  the  latter  period  as 
m  the  former.  Lint  yields  per  acre  in  Louisiana  increased  from  an  aver- 
age of  192.8  pounds  per  harvested  acre  in  1928-32  to  an  average  of  268.4 
pounds  in  1943-47,  an  increase  of  75.6  pounds,  or  approximately  39  per 
cent  (Table  4) .  7  r 

Changes  in  acreage  and  yield  per  acre  have  been  much  greater  in 
some  areas  than  in  others.  In  the  Deltas,  the  High  Plains,  and  in  the 
irrigated  areas  of  the  West,  production  was  11,  20,  and  74  per  cent 
greater,  respectively,  in  1943-47  than  in  1928-32  (Table  5) .  In  the  sandy 
land  areas  of  east  Texas,  south  Arkansas,  and  in  the  uplands  of  North 
Louisiana  and  in  some  areas  in  Oklahoma,  cotton  production  was  only 
30  per  cent  as  large  in  1943-47  as  the  average  in  1928-32.  The  irrigated 
areas  and  the  Deltas  accounted  for  7.5  and  24  per  cent,  respectively,  of 
the  United  States  production  in  1943-47  as  compared  with  3.1  per  cent 
and  15.7  per  cent,  respectively,  in  1928-32.  The  proportion  produced  in 
sandy  land  areas  decreased  from  8.5  per  cent  of  the  total  in  1928-32  to 
3.4  per  cent  in  1943-47. 

Among  the  more  important  factors  contributing  to  higher  yields 
per  acre  are  better  selection  and  increased  use  of  fertilizer,  improved 
cultural  practices,  more  effective  insect  control,  better  planting  seed,  and 
the  shifting  of  acreage  to  higher  yielding  areas.  The  latter  accounts  for 
an  estimated  30  per  cent  of  the  increase  in  yields  between  the  1928-32 
and  1943-47  periods. 

These  shifts  in  the  acreage  and  production  of  cotton  have  been 
caused  largely  by  changes  in  the  relative  profitableness  of  cotton  and 
other  farm  enterprises  which  have  in  turn  been  affected  by  such  factors 
as  technological  developments,  changes  in  the  availability  of  farm  labor 
and  in  farm  wage  rates,  off-farm  employment  opportunities,  and  changes 
in  the  price  of  cotton  and  the  prices  of  products  of  alternative  enter- 
prises. 


TABLE  3.  Cotton:  Acreage,  Yield,  Production,  Price,  and  Farm  Value, 
United  States,  1866-1947 


rdarvested 

Yield 

Price 

Veil  lie  of 

Year  beginning  August 

acreage 

per  sere 

J.  1  UU  Llvsll 

pro  duct-ion 

farmers  ^ 

1,000 

Pounds 

1,000 

Cents 

1,000 

acres 

bales 

per  lb. 

dollars 

1866   

7,666 

121.5 

2,097 

1867   

7,864 

142.6 

2,520 

1868   

6,973 

150.7 

2,366 

1869   

7,751 

155.4 

3,011 

16.5 

218,671 

1870  

9,238 

208.2 

4,352 

12.1 

232,771 

1871   

8,285 

159.0 

2,974 

17.9 

235,857 

1872   

9,380 

182.3 

3,933 

16.5 

287,949 

1873   

10,998 

168.3 

4,168 

14.1 

261,083 

1874   

10,753 

157.0 

3,836 

13.0 

219,247 

1875  

11,348 

181.2 

4,631 

11.1 

228,299 

1876   

11,747 

167.6 

4,474 

9.71 

200,791 

1877   

12,606 

170.4 

4,773 

8.53 

192,217 

1878   

13,539 

167.5 

5,074 

8.16 

194,224 

1879   

14,474 

180.5 

5,756 

10.28 

281,784 

15,921 

190.9 

6,606 

9.83 

312,925 

1881   

16,483 

149.0 

5,456 

10.66 

274,440 

1882   

15,638 

208.9 

6,949 

9.12 

311,644 

1883   

16,295 

162.0 

5,713 

9.13 

252,501 

1884 

16,849 

155.1 

5,682 

9.19 

251,581 

1885  

17,922 

169.9 

6,576 

8.39 

267,481 

1886   '.  

18,370 

164.3 

6,505 

8.06 

254,733 

1887   

18,793 

175.1 

7,047 

8.55 

294,527 

1888   

19,520 

169.5 

6,938 

8.50 

294,183 

1889  

20,191 

176.9 

7,473 

8.55 

319,334 

1890 

20,937 

195.5 

8,653 

8.59 

368,108 

1891  

21,503 

198.7 

9,035 

7.24 

323,943 

1892 

18,869 

168.7 

6,700 

8.34 

277,556 

1893   

20,256 

175.3 

7,493 

7.00 

260,096 

1894   

21,886 

219.0 

9,901 

4.59 

230,071 

1895  

19,839 

172.2 

7,162 

7.62 

272,378 

1896 

23,230 

175.2 

8,533 

6.66 

283,463 

1897   

25,131 

209.0 

10,899 

6.68 

367,065 

1898  

24,715 

223.1 

11,278 

5.73 

330,282 

1899  . 

24,163 

185.0 

9,346 

6.98 

326,208 

1900  

24,886 

194.7 

10,124 

9.15 

463,295 

1901   

27,050 

168.2 

9,508 

7.03 

334,075 

1902 

27,561 

184.7 

10,630 

7.60 

403,717 

1903  . 

27,762 

169.9 

9,851 

10.49 

516,764 

1904 

30,077 

213.7 

13,438 

8.98 

603,433 

1905  

27,753 

182.3 

10,576 

10.78 

569,788 

1906  

31,404 

202.3 

13,274 

9.58 

635,537 

1907  

30,729 

172.9 

11,106 

10.36 

575,207 

1908  

31,091 

203.8 

13,241 

9.01 

596,611 

1909  

30,555 

156.5 

10,005 

13.52 

676,558 

1910  

31,508 

176.2 

11,609 

13.96 

810,507 

{Continued) 
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TABLE  3— (continued) 


Year  beginning  August 


1911. 
1912. 
1913. 
1914. 
1915. 


1916. 
1917. 
1918. 
1919. 
1920. 


1921. 
1922. 
1923. 
1924. 
1925. 


1926. 
1927. 
1928. 
1929. 
1930. 


1931. 
1932. 
1933. 
1934. 
1935. 


1936. 
1937. 
1938. 
1939. 
1940. 


1941. 
1942. 
1943. 
1944. 
1945. 


1946. 
1947. 


Harvested 
acreage 


1,000 
acres 

34,916 
32,557 
35,206 
35,615 
29,951 


33,071 
32,245 
35,038 
32,906 
34,408 


28,678 
31,361 
35,550 
39,501 
44,386 


44,608 
38,342 
42,434 
43,232 
42,444 


38,704 
35,891 
29,383 
26,866 
27,509 


29,755 
33,623 
24,248 
23,805 
23,861 


22,236 
22,602 
21,652 
20,009 
17,241 


17,615 
21,269 


Yield 
per  acre 


Pounds 


215.0 
201.4 
192.3 
216.4 
178.5 


165.6 
167.4 
164.1 
165.9 
186.7 


132.5 
148.8 
136.4 
165.0 
173.5 


192.9 
161.7 
163.3 
164.2 
157.1 


211.5 
173.5 
212.7 
171.6 
185.1 


199.4 
269.9 
235.8 
237.9 
252.5 


231.9 
272.4 
253.5 
293.5 
251.0 


235.3 
267.2 


Production 


1,000 
bales 

15,694 
13,703 
14,153 
16,112 
11,172 


11,448 
11,284 
12,018 
11,411 
13,429 


7,945 
9,755 
10,140 
13,630 
16,105 


17,978 
12,956 
14,477 
14,825 
13,932 


17,097 
13,003 
13,047 
9,636 
10,638 


12,399 
18,946 
11,943 
11,817 
12,566 


10,744 
12,817 
11,427 
12,230 
9,015 


8,640 
11,851 


Price 
received  by- 
farmers1 


Cents 
per  lb. 

9.65 
11.50 
12.47 

7.35 
11.22 


17.36 
27.09 
28.88 
35.34 
15.89 


17.00 
22.88 
28.69 
22.91 
19.61 


12.47 
20.19 
17.99 
16.78 
9.46 


5.66 
6.52 
10.17 
12.36 
11.09 


12.36 
8.41 
8.60 
9.09 
9.89 


17.03 
19.04 
19.88 
20.73 
22.52 


32.64 
31.90 


Value  of 
production 


1,000 
dollars 

756,989 
787,645 
882,502 
592, 192 
626,897 


SS3.514 
1,528,535 
1,735,227 
2,016,075 
1,066,759 


675,500 
1,116,133 
1,454,714 
1,561,021 
1,578,674 


1,121,185 
1,308,088 
1,302,049 
1,243,840 
658,981 


483,575 
423,975 
663,383 
595,572 
590,021 


766,222 
796,469 
513,704 
536,996 
621,284 


914,313 
1,219,716 
1,135,605 
1,267,857 
1,014,823 


1,409,671 
1,889,465 


iPrice  before  1908  as  of  Dec.  1. 
-rJlTv''  i86,-  thr°U?  l?22~Acreage'  yield'  and  Production  from  The  World  Cotton  Situation  Part  II 

1924  tnrough  1928  from  Agricultural  Statistics,  1942. 
1929  through  1945  from  Agricultural  Statistics,  1946. 

1946  through  1947  from  Cotton  Production,  "Cotton  and  Cottonseed  Prorinrtirm  tqa-j  » 

graphed  release  of  B.A.E.,  U.  S.  Department  of  AgricuTtwe?  May  T£t  Pr°dUCtl0n'  1947'  Mimeo' 
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TABLE  4.    Cotton  Lint:  Acreage,  Yield,  Production,  Price,  and  Farm  Value, 

Louisiana,  1866-1948 


Year  beginning  August 

Harvested 
acreage 

i  leiQ 
per  acre 

sr  rociuction1 

received  by 
farmers^ 

Value  oi 
production  ^ 

1,000 

1,000 

Cents 

1,000 

acres 

Pounds 

bales 

per  lb. 

dollars 

1866   

1,020 

57 

131 

1867   

844 

88 

167 

1868  

652 

169 

248 

1869   

767 

183 

351 

16.5 

27,683 

932 

269 

567 

12.1 

32,794 

1871   

868 

172 

337 

17.9 

28,834 

1872   

980 

228 

503 

16.5 

39,672 

1873 

1,039 

194 

454 

14.1 

30,599 

1874   

975 

242 

536 

13.0 

33,307 

1875 

1,000 

306 

689 

11.1 

36,557 

1876   

899 

276 

564 

9.71 

26,177 

1877   

991 

266 

586 

8.53 

23,893 

1878  

961 

215 

462 

8.16 

18,020 

1879 

865 

267 

509 

10.28 

25,012 

1880  

920 

187 

374 

9.83 

17,573 

1881 

948 

223 

470 

10.66 

23,949 

1882 

900 

292 

559 

9.12 

24,369 

1883 

995 

228 

491 

9.13 

21,428 

1884 

926 

241 

485 

9.19 

21,305 

1885 

1,009 

224 

488 

8.39 

19,571 

1886 

1,052 

210 

476 

8.06 

18,339 

1887 

1,122 

211 

507 

8.55 

20,721 

1888  

1,232 

173 

447 

8.50 

18,162 

1889 

1,270 

248 

659 

8.55 

26,933 

1,288 

231 

629 

8.59 

25,827 

1891 

1,320 

273 

762 

7.24 

26,371 

1892 

1,140 

180 

432 

8.34 

17,222 

1893 

1,218 

184 

473 

7.00 

15,827 

1894 

1,272 

287 

754 

4.59 

16,543 

1895 

1,162 

211 

514 

7.62 

18,722 

1896 

1,258 

215 

567 

6.66 

18,050 

1897 

1,381 

275 

788 

6.68 

25,161 

1898  

1,378 

257 

724 

5.73 

19,830 

1899 

1,378 

243 

700 

6.98 

23,355 

1900  

1^480 

228 

706 

9.15 

30,878 

1901 

1,603 

251 

840 

7.03 

28,227 

1902 

1,632 

259 

882 

7.60 

32,041 

1903 

1,640 

241 

825 

10.49 

41,367 

1904 

1^836 

284 

1,090 

8.98  . 

46,788 

1905 

1,565 

157 

513 

10.78 

26,434 

1906  

1,637 

289 

988 

9.58 

45,243 

1,548 

209 

675 

10.36 

33,427 

1,380 

163 

470 

9.01 

20,242 

1909  

931 

130 

253 

13.38 

16,953 

870 

135 

246 

14.00 

17,195 

938 

196 

385 

9.63 

18,518 

1912  

922 

195 

376 

11.38 

21,400 

(Continued) 
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TABLE  4— (continued) 


Year  beginning  August 


1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 


1922. 
1923. 
1924. 
1925. 
1926. 
1927. 
1928. 
1929. 
1930. 


1931. 
1932. 
1933. 
1934. 
1935. 
1936. 
1937. 
1938. 
1939. 


1940. 
1941. 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 


Harvested 
acreage 


1,000 
acres 

1,117 
1,220 
916 
1,127 
1,252 
1,441 
1,304 
1,243 
1,009 


1,032 
1,255 
1,427 
1,727 
1,802 
1,448 
1,836 
1,934 
1,953 


1,825 
1,688 
1,295 
1,160 
1,268 
1,401 
1,569 
1,119 
1,120 


1,130 
1,014 
1,001 
1,020 
938 
804 
800 
830 
933 


Yield 
per  acre 


Pounds 

190 
176 
178 
188 
244 
195 
M)9 
149 
132 


159 
140 
165 
252 
220 
181 
180 
200 
175 


236 
173 
176 
195 
210 
260 
337 
289 
319 


194 
148 
285 
349 
321 
232 
148 
292 
392 


Production 


1,000 
bales 

444 
449 
341 
443 
639 
588 


279 


343 
368 
493 
910 
829 
548 
691 
809 
715 


900 
611 

477 
485 
556 
761 
,104 
676 
745 


456 
313 
593 
739 
625 
387 
247 
505 
760 


Price 
received  by 
farmers2 


Cents 
per  lb. 

12.23 
7.64 
10.94 
16.82 
26.39 
28.54 
35.78 
16.80 
15.85 


22.50 
27.70 
22.05 
19.28 
12.47 
19.94 
17.77 
16.45 
9.33 


5.57 
6.74 
10.24 
12.46 
10.97 
12.44 
8.40 
8.55 
9.02 


9.70 
17.19 
18.76 
19.54 
20.78 
22.60 
33.16 
32.43 
31.40 


Value  of 
production3 


1,000 
dollars 

27,140 
17,169 
18,656 
37,272 
84,280 
83,867 
53,255 
32,564 
22,099 


38,618 
50,952 
54,315 
87,769 
51,714 
54,638 
61,392 
66,526 
33,333 


25,063 
20,574 
24,404 
30,195 
30,512 
47,343 
46,352 
28,904 
33,584 


22,093 
26,886 
55,602 
72,172 
64,938 
43,698 
40,949 
81,782 
119,320 


18991RUnning  balGS  yCarS  1866"1898;  478  lb-  net  weight  or  500  lb-  gr°ss  wei§ht  bales  beginning 

2U.  S.  prices  from  1869-1908:  prices  for  Louisiana  are  not  available. 

3U.  S.  farm  price  multiplied  by  Louisiana  production  for  the  years  1869-1908  (bales  478  pounds  net 
weight) . 

Source:  1866-1908— Acreage,  yield,  and  production  from  The  World  Cotton  Situation,  Part  II  "Cotton 
Production  in  the  U.  S."  B.A.E.,  U.S.D.A.,  Published  February  1936. 

1909-1943— from  Department  of  Agricultural  Economics  Mimeograph  Circular  No.  49,  by  J  P  Mont- 
gomery, "Production,  Prices,  and  Value  of  Selected  Crops,  Livestock  and  Livestock  Products  in  Louisiana 
1910-1944."  ' 

1944-1948— from  releases  by  the  Louisiana  Office  of  Agricultural  Estimates,  B.A.E.,  U.S.D.A. 
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Figure  2.   Acreage  of  Cotton  in  Louisiana  and  United  States  Farm  Prices  per  Pound 
'  for  Cotton  Lint,  1869-1948 


1669-70  1289-90  1909-10  1929-30  '  19M9-5o 

Source:  Tables  3  and  4. 

TABLE  5.   Trends  in  Cotton  Acreage,  Yield  and  Production  by  Cotton  Production 

Areas  in  the  United  States 


Percent  of  1928-32  average 


Cotton 
production  area 

1943-47  average 

1938-42  average 

1933-37  average 

Acreage 

Yield 

Produc- 
tion 

Acreage 

Yield 

Produc- 
tion 

Acreage 

Yield 

Produc- 
tion 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Irrigated  

120 

142 

174: 

124 

140 

173 

116 

128 

153 

76 

145 

120 

85 

138 

118 

95 

107 

112 

Delta  

68 

163 

111 

69 

172 

119 

81 

126 

102 

Eastern  Hilly. . . . 

57 

168 

95 

62 

143 

89 

77 

124 

95 

Gulf  Coastal 

Prairies  

57 

134 

76 

63 

116 

72 

82 

98 

81 

Coastal  Plains . . . 

42 

153 

65 

61 

121 

73 

77 

129 

100 

45 

142 

64 

58 

125 

72 

74 

112 

82 

Low  Plains  

44 

103 

47 

51 

124 

65 

76 

92 

69 

Texas 

Blacklands .... 

46 

100 

46 

51 

106 

54 

75 

96 

73 

Texas  Grazing . . . 

35 

129 

46 

50 

111 

57 

78 

89 

72 

Ozark-Ouachita 

Mountains  and 

Valleys  

33 

128 

42 

51 

151 

78 

73 

90 

67 

Sandy  Lands .... 

26 

111 

29 

48 

113 

56 

71 

101 

72 

Cross  Timbers. . . 

25 

107 

28 

46 

133 

63 

84 

86 

74 

Oklahoma 

27 

99 

27 

43 

129 

56 

75 

74 

58 

Source:  Work  sheet  used  in  1948  Outlook  Conference. 


18 


Cotton  Carry-over 

The  carry-over  situation  has  changed  materially  during  the  last  few 
years.  Total  world  carry-over  of  cotton  increased  irregularly  from  6,- 
614,000  bales  in  1924  to  a  high  of  26,487,000  bales  at  the  beginning  of 
the  1945  season  (Table  1).  Since  1945  the  carry-over  has  declined  until 
the  estimated  world  carry-over  at  the  beginning  of  the  1948  season  was 
15,042,000  bales.  The  lowest  carry-over  in  the  United  States  in  recent 
years  was  1,556,000  bales  in  1924  and  the  highest  carry-over  of  record 
was  13,032,000  bales  in  1939.  The  carry-over  in  the  United  States  was 
3,082,000  bales  at  the  beginning  of  the  1948  season.  It  can  thus  be  seen 
that  a  large  part  of  the  decline  in  cotton  carry-over  of  the  last  few  years 
occurred  in  the  United  States.  Heavy  domestic  cotton  consumption  plus 
exports  coupled  with  relatively  low  production  during  and  immediately 
after  World  War  II  had  reduced  the  carry-over  in  the  United  States 
from  a  high  of  13  million  bales  in  1939  to  2.5  million  bales  in  1947. 

On  August  1,  1948,  the  cotton  carry-over  in  the  United  States  was 
slightly  more  than  three  million  bales.  This  is  only  one-half  million 
bales  more  than  for  the  previous  year,  which  was  the  lowest  since  1929 
(Table  1) .  Disappearance  of  United  States  cotton  from  August  1,  1948, 
through  July  31,  1949,  is  expected  to  be  about  13  million  bales.  Pri- 
marily because  of  the  record  yield  per  acre  in  1948,  the  carry-over  in 
the  United  States  on  August  1,  1949,  is  expected  to  increase  to  about 
six  million  bales.  Under  existing  legislation  marketing  quotas  are  very 
likely  to  be  proclaimed  for  the  1950  crop  unless  the  acreage  in  1949  is 
considerably  smaller  than  in  1948  or  unless  yields  per  acre  in  1949  are 
materially  below  the  average  for  the  past  several  years. 

Cotton  Prospects  for  the  Future 

The  level  of  domestic  mill  consumption  of  cotton  in  the  future 
will  depend  on  many  variable  factors,  some  of  which  are:  the  level  of 
industrial  production  and  disposable  income,  the  supply  of  rayon,  the 
price  relationship  between  raw  cotton  and  rayon,  new  or  increased  uses 
of  cotton,  the  extent  to  which  foreign  markets  for  cotton  textiles  are 
maintained,  the  governmental  price  support  policy  for  cotton  as  com- 
pared with  price  supports  for  other  agricultural  products,  etc.,  etc. 

The  level  of  industrial  production  affects  the  level  of  cotton  con- 
sumption both  directly  and  indirectly.  Something  like  40  per  cent  of 
the  cotton  consumed  is  used  in  the  production  of  industrial  goods.  The 
remaining  60  per  cent  is  equally  divided  between  production  of  house- 
hold goods  and  wearing  apparel.  Therefore,  when  industrial  production 
and  disposable  incomes  are  at  high  levels,  the  level  of  cotton  consump- 
tion, on  a  per  capita  basis,  is  likely  to  be  high. 

It  is  doubtful  if  the  per  capita  consumption  of  cotton  will  continue 
as  high  as  the  1947  rate  of  32.2  pounds.  The  supply  of  rayon  and  other 
synthetic  fibers  will  become  more  plentiful  as  a  result  of  expansion  o£ 
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productive  capacity  already  under  way.  It  is  probable  that,  unless  con- 
siderable technological  improvements  are  made  in  the  manufacture  of 
cotton  textiles  and  unless  the  ratio  of  the  price  of  raw  cotton  to  rayon 
staple  fiber  is  greatly  reduced,  the  substitution  of  rayon  for  cotton  will 
continue  to  increase  indefinitely. 

As  foreign  textile  mills  are  rehabilitated,  exports  of  cotton  textiles 
from  this  country  will  be  reduced.  When  these  exports  revert  to  their 
pre-war  proportion  domestic  mill  cotton  consumption  in  the  United 
States  will  decline  by  three  quarters  of  a  million  to  a  million  bales.  It  is 
doubtful  whether  this  will  be  offset  with  any  appreciable  increase  in 
exports  of  raw  cotton  from  the  United  States. 

New  uses  for  cotton,  such  as  insulation  and  plastic  laminates,  are 
being  developed  from  time  to  time.  These  new  uses  may  offset  to  some 
extent  the  decreases  in  cotton  consumption  due  to  the  inroads  of  rayon 
and  other  synthetic  fibers  and  the  reduction  in  exports  of  cotton  textiles. 
All  indications  are  for  a  decline  in  the  per  capita  mill  consumption  of 
cotton  in  the  United  States  in  the  years  ahead. 

Prospective  Exports 

Exports  of  raw  cotton  from  the  United  States  in  the  next  few  years 
will  depend  to  some  extent  on  how  much  of  Marshall  Plan  funds  are 
used  for  the  rehabilitation  of  the  cotton  textiles  industry  in  Europe. 
Proposed  volumes  of  exports  to  the  participating  countries  are  about 
2,500,000  bales  annually  for  the  life  of  the  program.  These  quantities  to 
some  extent  represent  the  amount  of  cotton  thought  likely  to  be  avail- 
able for  export  after  domestic  requirements  are  satisfied  and  allowances 
are  made  for  Canada  and  other  usual  buyers  of  cotton  in  the  United 
States.  If  production  in  this  country  continues  at  or  near  the  1948  pro- 
duction level,  it  is  probable  that  producers  will  be  faced  with  materially 
lower  prices  within  the  forseeable  future. 

Pre-war  Europe  and  Japan  were  large  producers  and  consumers  of 
synthetic  fibers.  The  major  portion  of  the  European  production  was  in 
Germany  and  Italy  where  the  substitution  of  rayon  for  cotton  was  gov- 
ernmental policy.  Production  of  synthetic  fibers  since  the  war  has  been 
much  less  in  Europe  because  of  war  damage  to  plants  and  because  of 
shortages  of  coal  and  wood  pulp.  The  demand  for  cotton,  therefore,  has 
been  greater  than  pre-war.  It  is  only  a  question  of  time  until  these  and 
other  countries  will  return  to  the  production  of  these  substitutes  at  the 
pre-war  rate  or  possibly  greater,  thereby  taking  an  even  greater  share  of 
the  market  away  from  cotton. 

Export  of  United  States  cotton,  after  the  various  economic  assist- 
ance programs  financed  by  the  United  States  end,  will  depend  on  a  con- 
siderable number  of  factors.  The  ability  of  the  European  countries  and 
Japan  to  pay  for  cotton  in  dollar  exchange  will  be  one  of  the  major 
problems.  Even  now,  while  the  United  States  is  supplying  billions  of 
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dollars  for  the  relief  and  rehabilitation  of  Europe,  the  countries  receiv- 
ing the  Marshall  Plan  aid  are  buying  all  products  they  can  from  coun- 
ts other  than  the  United  States,  where  they  can  buy  without  using 
&e- dollar  exchange.  They  are  doing  this  in  attempts  to  improve  their 
dollar  exchange  supply  position.  The  future  of  these  countries  as  im- 
porters of  cotton  will  depend  on  their  economic  rehabilitation  and  their 
ability  to  reestablish  their  export  trade  in  cotton  textiles  and  other  ex- 
portable goods.  It  is  probable  that  any  future  expansion  of  European 
countries  textile  trade  will  tend  to  reduce  textile  export  by  the  United 
States,  thereby  reducing  mill  consumption  in  this  country.  The  price 
of  United  States  cotton  in  relation  to  that  of  foreign  cotton  also  will  be 
an  important  factor  in  determining  the  volume  of  exports  of  United 
States  cotton.  ' 

The  extent  of  the  expansion  in  the  production  of  rayon  will  affect 
the  requirements  for  imported  cotton  in  foreign  countries.  Expansion 
in  cotton  production  in  the  minor  producing  countries  will  resume  its 
pre-war  tendency  as  a  result  of  exchange  difficulties  and  bilateral  trade 
agreements  The  United  Kingdom  is  already  encouraging  expansion  of 
cotton  production  in  areas  under  her  influence.  It  is  possible  that  such 
expansion  will  not  be  great,  but  any  expansion  will  be  reflected  in 
smaller  demand  for  American  cotton.  However,  expansion  of  produc- 
tion in  other  producing  areas  will  be  influenced  by  the  price  policy 
practices  in  the  United  States.  When  cotton  price  is  supported  above 
world  prices  it  encourages  expansion  in  other  producing  areas  in  com- 
petition with  the  United  States.  In  the  long  run,  the  United  States  could 
conceivably  price  herself  entirely  out  of  her  export  market. 

Future  Cotton  Production 

Factors  that  will  affect  the  production  of  cotton  in  the  United 
States  m  the  future  include:  (1)  the  supply  of  farm  labor  and  wage 
rates,  (Z)  mechanization  and  other  technological  developments  (3) 
the  comparative  returns  from  cotton  and  alternative  operations  in  the 
various  cotton  producing  areas,  and  (4)  government  programs,  par- 
ticularly those  designed  for  cotton.  Price  of  cotton  is  always  an  impor- 
tant factor.  Price  affects  and  is  affected  by  the  above  and  many  other 
factors.  Weather  as  well  as  insect  infestation  and  plant  diseases  as  they 
attect  yield  from  year  to  year  are  also  important. 

The  Labor  Supply 

During  and  since  World  War  II,  the  relative  shortage  of  labor  and 
resulting  high  farm  wage  rates  have  been  important  factors  in  keeping 
cotton  acreage  below  that  of  pre-war.  Farm  employment  has  been  de- 
clining in  the  major  cotton  producing  areas  for  the  past  ten  years  The 
downward  trend  in  farm  employment  has  been  due  in  part  to  more 
favorable  non-farm  employment  opportunities.  Since  the  outbreak  of 
World  War  II,  many  farm  workers  have  been  attracted  to  better  paying 
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jobs  in  industry.  On  the  other  hand  farm  labor  requirements  have  been 
reduced  by  the  mechanization  of  farm  operations  and  the  shifts  to  other 
land  uses  demanding  less  labor  than  cotton  production.  In  recent  years 
the  difficulty  in  securing  labor  when  needed,  together  with  the  higher 
wage  rates,  has  caused  farmers  to  adopt  more  highly  mechanized  prac- 
tices, to  shift  to  other  enterprises,  and  in  other  ways  to  reduce  their  de- 
pendence on  hired  labor. 

From  1929  to  1947  the  average  annual  rate  of  decline  in  farm  em- 
ployment averaged  approximately  one  per  cent  in  the  ten  leading  south- 
ern cotton  producing  states.  The  rate  of  decline  since  1939  has  been 
about  1.3  per  cent. 

The  relative  profitableness  and  availability  of  non-farm  employ- 
ment will  have  an  important  effect  on  the  number  of  workers  available 
for  agricultural  work  in  the  future.  The  rapid  expansion  in  industrial 
activities  under  way  in  the  South  in  recent  years  apparently  will  con- 
tinue for  a  time.  If  it  does,  non-farm  employment  opportunities  will 
cut  further  into  the  labor  supply  and  thereby  encourage  more  rapid 
mechanization  of  the  cotton  enterprise  in  areas  where  adapted  and  a 
shift  to  other  crops  requiring  less  labor  in  other  areas.  An  indication 
that  this  industrial  expansion  is  continuing,  and  will  continue,  in  Lou- 
isiana is  presented  in  the  recent  announcement  by  the  Louisiana  De- 
partment of  Industry  that  a  total  of  306  applications  for  tax  exemption 
were  granted  during  1948.  They  involved  $213,631,459  in  new  plant 
construction  and  equipment  and  provided  employment  for  an  estimated 
15,750  additional  workers. 

Mechanization  and  Other  Technological  Developments 

Mechanization  of  the  cotton  enterprise  has  lagged  behind  %  that  of 
other  major  crops.  This  is  due  in  part  to  the  fact  that  efficient  machinery 
has  not  been  developed  for  performing  the  peak  labor  operations — 
chopping  and  harvesting.  Mechanization  of  land  preparation  and  plant- 
ing has  increased  rapidly  in  recent  years.  Numbers  of  tractors  on  southern 
farms  more  than  doubled  from  1940  to  1947.  The  number  of  tractors 
per  thousand  harvested  acres  of  cropland  increased  from  2.4  in  1940  to 
5.5  in  1947.  Further  indication  of  the  increased  use  of  tractor  power  in 
cotton  production  is  the  increase  in  the  proportion  of  land  preparation, 
planting  and  cultivation  of  cotton  with  tractor  equipment.  Approxi- 
mately 60  per  cent  of  land  preparation  and  45  per  cent  of  cotton  culti- 
vation was  performed  with  tractors  in  1946.  This  is  about  twice  the 
proportion  handled  with  tractor  power  in  1940.  This  trend  has  been 
influenced  in  recent  years  by  the  scarcity  of  labor,  high  wage  rates  and 
the  fact  that  some  farm  operations  could  be  completely  mechanized. 
Increased  mechanization  and  higher  yields  per  acre  have  reduced  the 
man  labor  requirements  per  bale  of  cotton  about  one-third  during  the 
last  20  years. 
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Many  new  technological  developments  are  in  the  experimental  and 
proving  stages  and  many  of  the  older  ones  are  being  adopted  more  gen- 
erally. Mechanical  cotton  pickers,  strippers,  flame  cultivators,  mechani- 
cai  choppers  and  other  mechanical  weed  control  techniques  are  in  lim- 
ned use  already  Extensive  experiments  in  the  use  of  chemicals  for  weed 
and  grass  control  are  being  conducted.  Many  new  technological  develop- 
ments are  under  way.  Many  research  studies  are  under  way  in  the  field 
tT'W  ^Pro/ements  in  cultivation  and  harvesting  practices  in 
he  South.  Only  broad  guesses  and  generalizations  can  be  made  at  this 
t0t  futUre  Pr°gr«s.  At  the  present  time,  mechanical  harvesters 
are  not  of  major  importance  in  cotton  production.  It  is  probable  that 
not  more  than  five  per  cent  of  the  1948  cotton  crop  was  harvested  me- 
chamcally,  and  most  of  this  was  done  with  strippers.  Up  to  1948  there 

2wy  ,°ne  rP'rent  C°mpany  e"SaSed  in  mass  Production  of  a 
mechanical  picker.  An  estimated  1,500  mechanical  pickers  were  in  opera- 
tion in  harvesting  the  1948  crop  of  cotton.  Other  implement  companies 
are  doing  experimental  work  with  cotton  pickers,  some  of  which  are 
nTJ  6r  ;ad0US  fidd  cond«ions.  Some  of  these  machines  may 

prove  to  be  as  good  or  even  better  than  the  machines  now  in  use  It  is 

tatabl  7n  tnT  "f^  T**"  °f  C°"°n  Picki"g  -chines  will  be 
the  crop  S6Veral  yearS  t0  harVeSt        ^bstantial  portion  of 

Most  of  the  mechanical  pickers  are  in  use  in  the  Delta  areas  and 
m  California  where  operations  are  large,  the  land  is  level,  and  where 
the  gins  have  been  equipped  to  handle  machine-harvested  cotton.  The 
initial  cost  of  the  pickers  is  about  f 7,500  or  $8,000  including  the  tractor 
The  grades  of  cotton  picked  by  mechanical  pickers  are  lower  than  grades 
of  cotton  picked  by  hand.  Even  so,  preliminary  results  of  a  study  in  1947 
m  the  Delta  Area  of  Mississippi  indicate  its  use  is  economically  feasible 
when  wages  for  hand  picking  are  $2.50  or  more  per  hundred  pounds  of 
seed  cotton.  Fuller  and  more  expert  use  of  the  picker  probably  will  in- 
crease the  competitive  position  of  the  machine  compared  with  hand  har- 
vesting The  use  of  mechanical  harvesters  is  expected  to  expand  but  at  a 
fairly  slow  rate,  first  on  the  larger  farms  in  high  yielding  areas.  The  rate 
ot  adoption  will  depend  to  some  degree  upon  technological  improvements 
in  and  the  price  of  the  machine  but  perhaps  more  on  the  supply  of 
labor  and  the  wage  rate  as  well  as  upon  the  geographical  distribution 
of  the  cotton  acreage.  The  rate  of  adoption  and  use  will  be  faster  if  full 
employment  and  a  high  level  of  economic  activity  continues  for  a  con- 
siderable time.  Continued  high  prices  for  cotton  would  cause  more  rapid 
mechanization  in  cotton  farming. 

A  large  portion  of  the  mechanical  strippers  operated  in  1948  were 
m  the  High  Plains  area  of  Texas  where  an  estimated  3,000  machines 
harvested  about  15  per  cent  of  the  crop.  Preliminary  reports  on  studies 
of  mechanical  stripper  operations  indicate  that,  with  a  wage  of  about 
$2.00  per  hundred  pounds  of  seed  cotton  and  trash,  the  returns  per  acre 
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over  harvesting  costs  were  greater  with  machine  stripping  than  with 
hand  snapping.  The  difference  is  even  greater  in  favor  of  machine 
stripping  for  cotton  harvested  after  frost  because  after  that  time  there 
is  no  significant  difference  in  grade  of  cotton  or  in  harvesting  waste  be- 
tween hand  snapping  and  mechanical  stripping.  However,  the  grades 
of  cotton  harvested  before  frost  are  considerably  better  than  grades  of 
cotton  harvested  after  frost.  Normally  about  60  per  cent  of  the  crop  is 
harvested  before  frost.  A  satisfactory  artificial  defoliant  would  lessen 
this  grade  difference  and  would  prove  a  great  stimulus  to  increased  use 
of  the  mechanical  stripper. 

The  following  conditions  in  the  High  Plains  where  hand  snapping 
is  now  the  prevailing  method  of  harvesting  are  favorable  to  strippers: 
(1)  the  short  growing  season  and  the  variety  of  cotton  grown  is  con- 
ducive to  uniform  maturity;  (2)  the  vegetative  growth  is  small  and  the 
stalk  is  low;  (3)  because  of  relatively  low  rainfall,  weed  and  grass  con- 
trol is  not  a  serious  problem;  (4)  gins  are  equipped  to  handle  roughly 
harvested  cotton;  and  (5)  cotton  production,  except  for  the  harvesting, 
is  highly  mechanized.  This  is  the  only  major  cotton  producing  area 
where  conditions  are  so  favorable  to  machine  harvesting.  Conditions  in 
parts  of  southwestern  Oklahoma  and  in  the  Low  Plains  of  Texas  are 
fairly  similar  to  those  in  the  High  Plains,  and  therefore,  mechanical 
stripping  may  expand  in  those  areas,  but  not  as  soon  nor  as  rapidly  as 
in  the  High  Plains. 

Strippers  are  being  tried  in  a  limited  way  in  the  Piedmont  area  of 
North  Carolina.  The  cotton  stalk  does  not  grow  tall  in  this  area  and 
weed  control  is  a  smaller  problem  than  in  some  other  areas.  The  stripper 
appears  to  have  possibilities  in  the  Piedmont  area,  particularly  for  har- 
vesting after  frost.  The  areas  mentioned  are  not  the  only  ones  where 
mechanical  harvesting  may  be  adopted  but  they  are  the  areas  where  ad- 
justments toward  complete  mechanization  likely  will  expand  more  rap- 
idly in  the  next  few  years. 

In  the  humid  areas,  weed  and  grass  control  has  been  a  retarding 
factor  in  complete  mechanization.  But  by  combinations  of  various 
methods  such  as  rotary  hoes,  mechanical  choppers,  flame  cultivators 
and  chemicals,  labor  requirements  are  being  reduced. 

In  addition  to  mechanization,  other  improved  production  tech- 
niques are  increasing  in  importance.  A  larger  proportion  of  farmers  than 
ever  before  are  using  fertilizer  on  cotton  and  at  greatly  increased  rates 
per  acre.  On  a  per  planted  acre  basis,  the  application  of  fertilizer  was 
50  per  cent  greater  in  1948  than  during  the  pre-war  period  1938-42.  Even 
so,  on  most  farms  where  the  land  responds  favorably  to  fertilizer,  experi- 
mental data  indicate  that  the  point  of  diminishing  financial  returns  has 
not  been  reached  under  existing  relationships  between  prices  of  fertilizer 
and  cotton.  New  and  more  effective  insecticides  are  being  developed  and 
more  farmers  are  adopting  insect  control  programs.  Higher  yielding 
varieties  and  strains  of  planting  seed  are  being  developed.  All  of  these 
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developments  point  toward  a  continuation  of  the  upward  trend  in  yields 
per  acre.  Assuming  average  weather,  an  average  yield  of  275  pounds  of 
lint  per  planted  acre  might  be  expected  in  the  future.  Lint  yields  aver- 
aged  256  pounds  during  the  1943-47  period.  The  December  1  1948 
cotton  report  estimates  the  United  States  average  yield  per  harvested 
acre  in  1948  at  311.5  pounds  per  acre. 


Alternatives  to  Cotton  Production 

Cotton's  importance  in  farming  systems  varies  considerably  among 
production  areas  and  between  farms  within  an  area.  Trends  in  acreage 
and  production,  by  areas,  during  the  past  20  years  provide  an  indication 
ol  the  changes  m  relative  profitableness  of  cotton  and  other  alternatives 
including  non-farm  employment,  under  conditions  encountered  during 
this  period.  In  considering  the  future  of  cotton  two  questions  should  be 
considered:  (1)  will  the  factors  which  were  responsible  for  these  changes 
continue  in  effect  in  the  future,  with  about  the  same  intensity,  and  (2) 
what  effects  might  new  factors,  not  important  in  the  past,  have  on  cotton 
production  in  the  future? 

As  previously  stated,  several  production  areas,  such  as  the  Western 
irrigated  areas,  the  High  Plains  areas,  and  the  Deltas,  have  experienced 
considerable  increases  in  cotton  acreages  and  yields  (Table  5) .  Further- 
more, mechanization  has  advanced  further  in  these  areas  than  other 
areas.  It  is  possible  that  cotton  will  continue  to  have  a  high  comparative 
advantage  over  other  crops  in  these  areas.  It  is  probable  that  acreage  in 
cotton  m  these  areas  will  continue  to  increase  when  cotton  acreage  al- 
lotments are  not  in  effect. 

In  some  sections  of  the  Coastal  Plains  of  the  Southeast  in  recent 
years,  peanuts  have  been  relatively  more  profitable  than  cotton  and  are 
being  grown  on  land  formerly  planted  in  cotton.  This  shift  is  due  par- 
tially to  relative  yield  and  partially  to  the  favorable  prices  of  peanuts 
compared  with  cotton.  If  the  peanut-cotton  price  relationship  reverts 
to  that  of  the  pre-war  period,  cotton  may  regain  its  relative  advantage 
and  some  of  the  acreage  lost  to  peanuts  probably  will  be  returned  to 
cotton. 

In  some  sections  of  the  Low  Plains  areas  of  Texas  and  Oklahoma, 
wheat  acreage  has  expanded,  thereby  reducing  the  cotton  acreage  in 
recent  years.  This  was  caused,  in  part  at  least,  by  the  fact  that  wheat 
production  is  highly  mechanized,  and  in  part  by  the  scarcity  of  labor 
and  high  wage  rates  for  harvesting  cotton. 

The  importance  of  livestock  in  farming  systems  has  been  increasing 
rapidly  in  the  South.  Many  farmers  have  shifted  to  more  diversified 
types  of  farming. 

In  many  areas  non-farm  employment  has  been  the  chief  competitor 
of  cotton  in  bidding  for  the  labor  resources.    It  is  probable  that  this 
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condition  will  continue  at  least  until  there  is  a  moderate  or  severe  gen- 
eral economic  depression.  The  increased  industrialization  which  is  oc- 
curing  in  the  South  will  not  only  provide  off-farm  employment  oppor- 
tunities for  farm  people  but  also  will  furnish  an  expanded  market  outlet 
for  locally  produced  farm  products  used  in  family  living  for  those  en- 
gaged in  the  new  and  expanded  industrial  production. 

In  some  areas  a  considerable  amount  of  land  formerly  planted  to 
cotton  has  been  abandoned.  Some  of  this  land  has  been  restocked  with 
young  trees.  Some  abandoned  farm  land  has  been  bought  by  timber 
companies  and  other  investors  who  are  holding  it  for  timber  production. 
It  is  for  the  best  interest  of  all  concerned  that  these  lands  not  be  returned 
to  cotton  production. 

Government  Programs 

Government  programs  probably  will  have  an  important  effect  on 
cotton  production  and  consumption  in  the  future.  Under  the  provisions 
of  the  Agricultural  Act  of  1948  price  support  for  cotton  will  be  con- 
tinued. The  present  parity  formula  will  be  in  effect  for  the  1949  crop 
but  the  support  price  will  be  90  per  cent  of  parity  instead  of  92.5  per 
cent  as  in  1948.  In  1950  and  subsequent  years  prices  will  be  supported 
at  not  less  than  60  per  cent  nor  more  than  90  per  cent  of  parity,  de- 
pending on  the  level  of  supply.  If  acreage  allotments  are  in  effect  at  the 
beginning  of  the  marketing  year,  support  prices  will  be  increased  by  20 
per  cent  but  not  to  exceed  90  per  cent  of  parity. 

From  the  1948  cotton  crop  of  approximately  15  million  bales,  the 
carry-over  from  this  year's  crop  on  August  1,  1949,  will  be  about  five 
million  bales.  This  added  to  the  three  million  bales  carry-over  on  August 
1,  1948,  will  provide  a  total  United  States  carry-over  of  eight  million 
bales  on  August  1,  1949.  Unless  the  acreage  planted  to  cotton  in  1949 
is  considerably  less  than  the  1948  acreage,  which  is  very  doubtful,  or 
unless  yield  per  acre  in  1949  is  considerably  below  normal,  the  supply 
situation,  as  defined  in  the  Agricultural  Act  of  1948,  will  be  such  that 
marketing  quotas  will  be  proclaimed  for  1950. 

Because  of  the  minimum  state,  county  and  farm  allotment  provi- 
sions of  the  Agricultural  Act  of  1948,  about  27  million  acres  is  as  small 
an  acreage  as  can  be  allotted.  Under  the  provisions  of  the  Act  the  pat- 
tern of  acreage  allotments  would  be  something  like  that  of  1942,  when 
the  total  allotment  was  about  27  million  acres.  During  the  1938-42  period 
farmers  planted  an  average  of  about  24  million  acres  and  produced  an 
average  of  about  12  million  bales.  This  acreage  is  less  than  a  million 
smaller  than  the  1948  acreage.  However,  the  distribution  of  the  acreage 
among  the  areas  in  1948  is  considerably  different  from  the  acreage  allot- 
ment in  1942.  In  this  respect  the  cotton  production  areas  may  be  divided 
into  three  groups:  (1)  those  showing  a  considerable  increase  in  1947 
over  1942,  (2)  those  showing  only  slight  decreases  between  1942  and 


26 


1947,  and  (3)  those  showing  considerable  decreases  during  this  period 
(Table  6)  . 

Among  the  areas  showing  considerable  increase  in  cotton  acreage 
and  production  since  the  outbreak  of  World  War  II  are  the  High  Plains 
cotton  area  of  Texas,  the  Deltas,  and  the  irrigated  areas  of  California 
Arizona,  and  New  Mexico.  Mechanization  has  advanced  more  rapidly 
m  these  than  in  other  areas.  Yields  per  acre  have  increased,  and  in  gen- 
eral cotton  has  a  high  relative  advantage  over  other  crops.  Areas  show- 
ing a  slight  decrease  in  cotton  acreage  in  recent  years  include  the  Black- 
land  area  of  Texas  and  the  Eastern  Hilly  areas  of  Mississippi,  Alabama 
and  Tennessee,  and  the  Piedmont  area.  Areas  in  which  considerable  de- 
creases have  occurred  include  such  areas  as  the  Low  Plains,  where  wheat 
has  displaced  considerable  cotton,  the  Coastal  Plains  of  the  southeast 
where  peanut  acreage  has  increased,  and  the  Sandy  Land  area,  where 
favorable  off-farm  employment  opportunities  have  taken  workers  off 
the  farms  (Table  6) . 

TABLE  6.    Distribution  of  Cotton  Acreage  Among  Cotton  Production  Areas  of  the 
United  States,  1937,  1942,  and  1947 


Cotton  production  area 


High  Plains  

Irrigated  

Delta  \[ 

Gulf  Coast  Prairies  

Blacklands  

Eastern  Hilly  

Texas  Grazing  

Low  Plains  

Piedmont  

Ozark-Ouachita  Mountains  and  Valleys 

Coastal  Plains  

Sandy  Lands  

Cross  Timbers  

Oklahoma  Prairies  

Tctal  United  States  


Acreage 

1947  as  per  cent 

of  cotton1 

of 

1937 

1942 

1947 

1942 

1937 

Million  acres 

Per  cent 

1.8 

1.3 

2.0 

154 

111 

1.1 

.8 

1.0 

125 

91 

4.6 

3.3 

3.7 

112 

80 
69 

1.3 

.8 

.9 

112 

4.3 

2.8 

2.7 

96 

63 

4.2 

3.0 

3.0 

100 

71 

.8 

.5 

.5 

100 

62 

3.6 

2.7 

2.3 

85 

64 

2.5 

1.7 

1.4 

82 

56 

1.0 

.7 

.5 

71 

50 

4.8 

3.1 

2.2 

71 

46 

3.0 

1.8 

.9 

50 

30 

.6 

.3 

.15 

50 

25 

.5 

.4 

.16 

40 

32 

34.1 

23.3 

21.5 

92 

63 

lln  cultivation  July  1. 

Source:  Work  sneet  used  in  1948  Outlook  Conference. 


The  acreage  of  cotton  allotted  to  states,  counties,  and  individual 
farms  will  depend  on  the  basis  used  for  making  the  distribution  If  the 
same  method  used  in  1938-42  is  followed  in  1950,  the  allotted  acreage  in 
the  group  of  areas  where  considerable  expansion  in  production  has  oc- 
curred probably  would  be  about  the  same  or  possibly  slightly  larger 
than  the  acreage  planted  in  1947.  The  allotment  in  areas  where  there 
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TABLE  7.    Cash  Receipts  from  Cotton  Lint  and  Cottonseed,  and  Comparisons, 

Louisiana,  1924-1948 


Year 

TOTAL 

Cotton  lint 

Cottonseed 

All  other  crops 

Livestock  and 
products 

1,000 
dollars 

1,000 
dollars 

Pet.  of 
total 

1,000 
dollars 

Pet.  of 
total 

1,000 
dollars 

Pet.  of 
total 

1,000 
dollars 

Pet.  of 
total 

1924 

121 , 484 

50,444 

41.5 

5,240 

4.3 

44,290 

36.5 

21,510 

17.7 

1925 

158,726 

78,069 

49.2 

10,271 

6.5 

47,182 

29.7 

23,204 

14.6 

1926 

134 , 607 

57,445 

42.7 

6,729 

5.0 

45,259 

33.6 

25, 174 

18.7 

1927 

125,926 

53,525 

42.5 

6,508 

5.2 

39 , 613 

31.5 

26,280 

20.8 

1928  

136^291 

55,211 

40.5 

7,988 

5.9 

47,276 

34.7 

25,816 

18.9 

1929 

161 , 797 

78,080 

48.3 

7,946 

4.9 

48,745 

30.1 

27,026 

16.7 

1930 

108,238 

36,820 

34.0 

5,114 

4.7 

41,911 

38.7 

24,393 

22.6 

1931 

82,818 

27,199 

32.8 

2,134 

2.6 

35,802 

43.3 

17,683 

21.3 

1932 

61 , 288 

18,108 

29.5 

2, 192 

3.6 

27,075 

44.2 

13,913 

22.7 

1933  

64  ,'755 

20,589 

31.8 

2,040 

3.2 

28^642 

44.2 

13,484 

20.8 

1934 

88,323 

36,763 

41.6 

5,767 

6.5 

30,342 

34.4 

15,451 

17.5 

1935 

106, 190 

32,536 

30.6 

6,050 

5.7 

47,260 

44.5 

20,344 

19.2 

1936 

129,043 

46,163 

35.9 

9,817 

7.6 

52,199 

40.5 

20,864 

16.1 

1937 

121 ! 323 

41 , 635 

34.3 

6,585 

5.4 

49,299 

40.6 

23 , 804 

19.6 

1938  

107! 221 

31,021 

28.9 

4,813 

4.5 

46,707 

43.6 

24 , 680 

23.0 

1939 

109,565 

33,943 

31.0 

5,102 

4.7 

45,565 

41.6 

24,955 

22.7 

1940 

92 , 857 

24,962 

26.9 

3,106 

3.3 

38,696 

41.7 

26,093 

28.1 

1941 

117,832 

24,968 

21.2 

5,100 

4.3 

54,412 

46.2 

33,352 

28.3 

1942 

183,719 

46,946 

25.6 

9,476 

5.2 

83,541 

45.4 

43,756 

23.8 

1943  

241^440 

68,039 

28.2 

13,153 

5.4 

102,635 

42.5 

57,613 

23.9 

1944  

234,816 

68,350 

29.1 

10,226 

4.4 

95,844 

40.8 

60,396 

25.7 

1945  

259,036 

59,765 

23.1 

6,791 

2.6 

120,296 

46.4 

72,454 

27.9 

1946  

255,457 

36,712 

14.3 

5,048 

2.0 

130,972 

51.3 

82,725 

32.4 

1947  

329,723 

83,604 

25.4 

13,452 

4.1 

125.233 

38.0 

107,434 

32.5 

19481  

363,161 

119,320 

32.9 

17,752 

4.9 

114,219 

31.4 

111,870 

30.8 

'  Preliminary  and  partly  estimated. 

Source:  Data  on  cash  receipts  were  compiled  from  Cash  Receipts  from  Farming,  1924-44,  and  from 
Farm  Income  Situation  FeporU  for  later  years. 


have  been  material  decreases  in  plantings  would  be  considerably  above 
the  acreage  planted  in  1947  or  1948. 

It  can  be  assumed  that  during  the  past  few  years,  while  acreage 
restrictions  were  not  in  force,  farmers  have  tended  to  utilize  their  pro- 
ductive resources  to  best  advantage.  Where  they  have  found  it  more 
profitable  to  produce  other  crops  they  have  shifted  from  cotton.  In  areas 
where  conditions  were  more  favorable  for  cotton  production  than  for 
other  crops  they  have  expanded  their  cotton  acreage.  Any  program  that 
will  encourage  expansion  of  acreage  of  cotton  in  areas  of  high  cost  per 
pound  or  bale  production  and  force  reduction  in  areas  of  lower  produc- 
tion costs  is  economically  unsound  and  subject  to  criticism. 

Under  existing  law  governing  cotton  acreage  allotment,  there  will 
be  considerable  variation  in  the  percentage  of  allowable  acreage  farmers 
will  plant  when  the  control  program  is  put  into  effect.  The  acreage 
planted  to  cotton  will  depend  to  some  extent  upon  alternative  use  op- 
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Figure  3.    Percentages  of  Total  Cash  Receipts  from  Farm  Marketings  Received  by 
Louisiana  Farmers  from  Sales  of  Cotton,  Cottonseed,  other  Crops, 
and  Livestock  and  Livestock  Products,  1924-1947 


portunities  for  farmers'  productive  resources  and  upon  the  relative 
profitableness  of  cotton  production  and  other  employment  opportuni- 
ties including  off-farm  employment.  As  long  as  industrial  expansion  con- 
tinues in  the  South,  non-farm  employment  will  increase,  farm  labor 
will  be  relatively  scarce,  and  farm  wage  rates  will  continue  high.  All  of 
these  conditions  and  others  may  encourage  further  cotton  acreage  re- 
duction, particularly  in  the  high  cost  production  areas. 

Under  these  conditions  mechanization  of  cotton  probably  would 
continue  to  advance  and  the  most  favorably  situated  areas  would  plant 
their  full  allotments.  In  other  areas  off-farm  employment  opportunities 
and  alternative  farm  enterprises  may  become  sufficiently  profitable  to 
cause  further  decrease  in  cotton  acreage  in  the  future. 

Acreage  allotments  for  other  crops  that  farmers  have  substituted 
for  cotton  would  tend  to  encourage  farmers  who  have  been  growing 
these  crops  but  have  not  been  planting  as  much  cotton  as  formerly,  to 
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plant  more  closely  to  their  cotton  allotments.  When  control  programs 
are  reimposed  there  is  likely  to  be  a  psychological  reaction  to  increase 
cotton  acreage  with  the  idea  of  retaining  eligibility  and  to  obtain  a 
larger  allotment  in  future  years.  However,  the  prevailing  price  of  cotton 
just  prior  to  planting  time  will  continue  to  be  an  important  factor  in 
determining  cotton  acreage  until  farmers  and  farm  leaders  learn  more 
about  the  factors  that  determine  what  the  price  will  be  in  the  future. 
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TABLE  8.    Cotton  Lint:  Acreage,  Yield,  and  Production  by  Type-of-Farming  Areas, 

Louisiana,  1928-1947 


1928 

1929 

1930 

Yield 

Yield 

x  leia 

Acreage 

per 

Produc- 

Acreage 

per 

Jrrouuc- 

Acreage 

per 

Produc- 

acre 

tion 

acre 

tion 

acre 

tion 

7  he- 

Hales 

T  /ic 

D  7 

Hales 

L,0S. 

Bales 

Ar  a  1 

T3-  11 

75  100 

1  AQ 

i4y 

oo  onn 
Zo , OUU 

73,800 

179 

27,660 

82,700 

Ill 

19,300 

101 ! 700 

141 

29,900 

1U1 , OUU 

1  7Q 

1  to 

07  vnn 
0 / , / UU 

mo  onn 
1UZ,oUU 

96 

on  vnn 
zO, /OO 

DeSoto  

76,000 

172 

27,400 

80,300 

141 

23,700 

84,100 

121 

21,400 

Jackson  

21,200 

188 

8,320 

24 , 700 

195 

10, 100 

21 , 800 

133 

6,050 

DO ,  ZUU 

154 

21 , 000 

fiR  90.0 

DO , ZUU 

iqr 

op  p,nn 

ZD , DUU 

ps  a  nn 

DO , 4UU 

on 

oy 

12 , 700 

Sabine  

38,000 

148 

11,800 

137 

11  100 

97  enn 
O / , OUU 

1  oo 
izy 

1  n  onn 
1U, ZUU 

54 , 400 

148 

16,900 

56  700 

1  Q1 

iy  1 

00  Ann 

ZZ , OUU 

pi  nnn 

Do , UUU 

so 

13 , 000 

ebster  

ID/ 

19 , 100 

60^700 

171 

21,700 

64,200 

92 

12,300 

Total 

A  QQ  QPlA 

4oy , yuu 

154 

i £7  von 
lo/ , / ZU 

501,600 

173 

181,160 

524,500 

105 

115,650 

Area  2 

1 1  onn 
11 , cUU 

197 

4,880 

13  100 

266 

V  9QO 
/ ,  zyu 

1  r  onn 
10, ZUU 

1 77 
lit 

0,  00U 

Grant  

16,300 

189 

6,450 

14  900 

200 

6  230 

1  0  AC\C\ 
1Z ,  <±UU 

1 00 
iyz 

a  oon 
4 ,  yyu 

3, 000 

150 

940 

2  300 

233 

1  120 

2  500 

1  vc 
1/0 

you 

1  Q  7nn 
lo , / uu 

1  PA 

104 

6, 440 

19,400 

166 

6  750 

17  700 

1 9Q 
loy 

r  1  *}n 

O ,  lOU 

Total 

'iy ,  ouu 

i  on 
loU 

18  71A 

1(5,  /  1U 

49,700 

206 

21,390 

47,800 

167 

16,680 

Area  3 

Bossier  

62,600 

224 

29,300 

vo  enn 
/y , ouu 

1  on 

iyu 

01  rnn 
ol , OUU 

by , ZUU 

177 

25, 600 

PQ1-lrln 

119, 100 

254 

63 , 400 

136  200 

218 

62  100 

192 

en  onn 

OU , jUU 

Natchitoches.  . 

77,500 

186 

30,200 

78  ,'200 

203 

33  ,'200 

77,500 

194 

31,500 

43 , 300 

150 

13,600 

42,300 

237 

20,900 

46,000 

279 

26,900 

~tD ,  c/UU 

Ol  A 
Z14 

on  onn 

zu , yuu 

52,600 

182 

20,000 

57,800 

155 

18,700 

Total  

349,400 

215 

157,400 

388,800 

206 

167,700 

377,400 

195 

153,600 

Area  4 

Beauregard .... 

6,200 

214 

2,780 

7,300 

162 

2,480 

8,000 

232 

3,880 

1  1  Qnn 

i 1 , oUU 

151 

3 , 730 

12,700 

150 

3,980 

11,800 

158 

3,890 

Total  

18,000 

173 

6,510 

on  nnn 
ZU , UUU 

154 

6,460 

19 , 800 

188 

7,770 

Area  5 

E.  Baton  Rouge 

14,400 

132 

3,980 

19  1  no 

1Z , 1UU 

1  9Q 

izy 

0  ,  z/u 

1 1  /inn 

1 1 , 4UU 

i  w 
1  /  / 

4  220 

E.  Feliciana .  .  . 

21 , 500 

104 

4,670 

00  onn 
zz , yuu 

lie 
110 

c  c;on 
0,  OZU 

01  vnn 
Zl , /UU 

1  on 
loU 

Q    1  PC\ 
0 ,  1DU 

Feliciana . . . 

6,900 

112 

1 , 620 

1 1  onn 
1 1 , ZUU 

1  no 

iuy 

0  c^c;n 
z ,  oou 

o  vnn 
y ,  /uu 

onQ 
ZUO 

a  1  Qn 

4 ,  lOU 

TVv+al 

42 , 800 

115 

10, 270 

ac.  onn 
4o, ZUU 

11  / 

1  1  OACt 

1 1 , 04U 

a  0  Qnn 
4Z , oUU 

184 

if;  ri n 
ID, OIU 

A  fi 

„        -  1 

op  onn 
ZD , ZUU 

172 

9,450 

21,700 

250 

11,400 

26,200 

220 

12,060 

on  finn 
ZU , ouu 

177 

7, 640 

17,000 

280 

9,970 

21,800 

309 

14,100 

42 , 800 

262 

23 , 400 

44,800 

340 

31,800 

47,000 

223 

21,900 

Franklin  

93,900 

182 

35,800 

92,500 

258 

50,000 

99,000 

147 

30,300 

Madison  

27,700 

220 

12,700 

33,600 

299 

21,000 

40,500 

205 

17,400 

Morehouse .... 

54,400 

179 

20,400 

62,000 

227 

29,400 

58,100 

154 

18,700 

Ouacnita  

32,400 

200 

13,500 

38,200 

241 

19,200 

33,100 

158 

10,900 

Richland  

83,500 

190 

33,200 

75,500 

262 

41,400 

80,300 

146 

24,600 

Tensas  

34,600 

191 

13,800 

44,700 

239 

22,300 

45,000 

254 

23,900 

W.  Carroll  

37,200 

212 

16,500 

37,500 

283 

22,200 

39,300 

151 

12,400 

Total  

453,300 

197 

186,390 

467,500 

264 

258,670 

490,300 

182 

186,260 

{Continued) 
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TABLE  8— (continued) 


1928 

1929 

1930 

Yield 

Yield 

Yield 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

A  f*T"A51  (TP 

riLi  cage 

per 

Produc- 

acre 

tion 

acre 

acre 

tion 

Lbs. 

Bales 

Lbs. 

Bales 

Lbs. 

Bales 

Area  7 

58,800 

156 

19,200 

56,300 

196 

23,100 

57,000 

232 

27,700 

Evangeline .... 

53,600 

150 

16,900 

51 , 800 

180 

19, 500 

57  90C 

195 

23 , 600 

Lafayette  

53,300 

179 

19 [960 

53 , 000 

168 

18^700 

53! boo 

200 

Pointe  Coupee. 

20,400 

133 

5  680 

22,800 

168 

8  01C 

26  40C 

282 

15,600 

St.  Landry .... 

cm  Qnn 
»4 , oUU 

loo 

26 , 600 

93,750 

161 

31 , 500 

95 , 300 

238 

47 , 500 

Total 

osn  a  Pin 

lot 

QQ  OACi 

277,650 

174 

1  f\f\  OIA 

lUU,ol(J 

zo9 , bOO 

225 

A  O 

Area  o 

Assumption...  . 

St.  John  

St.  Martin .... 

16,500 

134 

4,620 

13,600 

123 

3  490 

15  500 

247 

8,020 

St.  Mary  

Terrebonne 

W.  Baton  Rouge 

16, 500 

134 

4, 620 

lo , CUU 

lZo 

3,490 

15,500 

247 

8,020 

Area  9 

Livingston .... 

St.  Helena.  . . 

Tangipahoa 

Washington .  .  . 

Zo , 400 

i  <->i 
121 

7,200 

28,100 

137 

......... 

8,070 

......... 

29,400 

216 

13 , 300 

28,400 

121 

7,200 

oq  i  nn 
6o , 1UU 

Lot 

8,070 

29 , 400 

Area  10 

Plaquemines ,  , . 

St  Bernard. 

St  Charles 

Area  11 

Acadia  

42,300 

208 

18,400 

47,100 

160 

15,700 

42,300 

210 

18,500 

Allen  

Cameron  

7,200 

202 

3,050 

9,100 

135 

2,580 

7,700 

201 

3,230 

Jeff.  Davis .... 

12,200 

196 

5,010 

12,100 

162 

4,090 

11,400 

229 

5,450 

Vermilion  

34,100 

155 

11,100 

41,200 

128 

11,000 

36,400 

172 

13,110 

Total  

95,800 

187 

37,560 

109,500 

146 

33,370 

97,800 

197 

40,290 

ALL  OTHER..  . 

48,700 

160 

16,280 

51,350 

154 

16,540 

48,100 

202 

20,320 

STATE  

1,873,000 

176 

691,000 

1,954,000 

198 

809,000 

1,983,000 

172 

715,000 

(Continued) 
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TABLE  8— (continued) 


1931 

Produc- 
tion 

1932 

19331 

Acreage 

Yield 
per 
acre 

Acreage 

Yield 
per 

ProduC" 

A 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Lbs. 

Bales 

Lbs. 

Bellas 

Hales 

Area  1 

75 , 200 

163 

25 , 600 

68,700 

125 

18,000 

67,400 

146 

14,500 

no  onn 

177 

34 , 500 

86,800 

126 

22,800 

84,900 

138 

17,100 

DeSoto  

79,700 

146 

24,300 

77 , 500 

97 

15  700 

fifi  Aon 

125 

11  700 

Jackson  

19,200 

215 

8,610 

18! 700 

165 

6!  470 

24,500 

115 

4!  310 

Lincoln  

62,100 

180 

23,300 

fiO  000 

148 

18  500 

fvz  finn 

UJ , UUU 

122 

1 1  Ann 

QQ  cr\Ci 
oo , OUU 

169 

1 1 , 900 

31 , 600 

130 

8  590 

32  900 

141 

7  020 

Union  

56,600 

177 

20,900 

53 , 400 

146 

16  300 

5Q  ODD 

143 

12  800 

£IQ  OAfl 

Do , ^UU 

189 

24 , 900 

5Q  "^00 

126 

15,700 

58  400 

1  A  9 

1  q  nnn 

lo , UUU 

4oZ ,  oUU 

172 

174 , 010 

456,000 

128 

122,060 

457,100 

91,830 

Area  2 

Caldwell  

14,200 

245 

7,270 

13  200 

219 

6  050 

16  500 

1  <  U 

a  io.n 

*t ,  lOU 

J.  1 ,  yuu 

290 

7 , 200 

1 1 , 500 

169 

4  060 

13  500 

204 

«-> ,  00U 

LaSalle  

2,500 

234 

1,220 

2, 200 

160 

740 

2  900 

234 

1  070 

16, 700 

202 

7,060 

16,300 

160 

5  470 

17  000 

148 

3  720 

4o , oUU 

240 

22 , 750 

43,200 

181 

16,320 

49,900 

12,800 

Area  3 

Bossier. ....... 

66,100 

295 

40,800 

54,800 

218 

25,000 

68,700 

161 

17,900 

123,700 

282 

73,000 

107  900 

203 

45  600 

1 1 q  Qnn 
110 , ouu 

1  /I  A 

oq  1  An 

£.0 , 1UU 

Natchitoches . . . 

75 , 500 

281 

44 , 300 

73 , 500 

199 

30 , 500 

73  500 

164 

19  000 

Rapides  

45,000 

313 

29,500 

39! 100 

222 

18,100 

4l! 800 

223 

14 ! 400 

Ked  Kiver  

54 , 700 

217 

24 , 800 

51,600 

173 

18,700 

53,000 

142 

12,100 

Total  

365,000 

278 

212,400 

s?fi  9on 

202 

1^7  Q00- 

^^c;  o.nn 

OOO r OUU 

qi  ^nn 

31 , OUU 

Area  4 

Beauregard .... 

5,300 

216 

2,390 

4, 500 

184 

1  730 

7  500 

123 

1  480 

8, 200 

141 

2, 420 

8!  200 

149 

2!  550 

13! 200 

156 

2!  810 

i  q  enn 
lo , ouu 

170 

4,810 

12,700 

161 

4,280 

20,700 

4,290 

Area  5 

K.  Baton  Rouge 

8, 200 

180 

3,080 

6  600 

111 

1  530 

7  000 

9  nAn 

£  ,  U4U 

E.  Feliciana .  .  . 

21,500 

187 

8,380 

21  100 

121 

5  380 

90  Ron 

*£U ,  ouu 

160 

5  390 

W.  Feliciana . . . 

7,900 

214 

3, 530 

6  500 

135 

1  840 

Ann 

D ,  4tUU 

1 1  p. 
110 

i  nsn 

J. ,  UoU 

37 , 600 

191 

14 , 990 

34  200 

122 

8  750 

qq  Qnn 

oo ,  cfUU 

8  510 

Area  o 

25, 100 

266 

14, 000 

23  900 

180 

9  020 

00  Qnn 

, OUU 

9QR 

r  nsn 

O ,  UoU 

24, 100 

295 

14,900 

26! 400 

202 

ll! 200 

23,700 

220 

7,870 

nnn 
4o , UUU 

ooy 

33 , 100 

42,400 

240 

21,200 

43,200 

300 

20,500 

Q/i  nnn 

y4 , you 

288 

57 , 100 

94,900 

222 

44,100 

94,400 

183 

28,600 

35,100 

300 

22,000 

35,100 

225 

16,500 

31,800 

209 

10,200 

Morehouse .... 

55,400 

230 

26,700 

54,500 

194 

22,050 

58,400 

169 

15,400 

31,200 

252 

16,400 

29,400 

208 

12,800 

35,000 

179 

9,820 

Richland  

77,200 

240 

38,700 

77,200 

188 

30,400 

73,700 

182 

20,500 

Tensas  

36,800 

341 

26,300 

37,800 

235 

18,600 

40,100 

205 

13,100 

W.  Carroll 

38,300 

296 

23,700 

39,300 

215 

17,700 

37,200 

248 

14,700 

Total  

46f ,  100 

283 

272,900 

460,900 

211 

203,570 

460,300 

148,770 

(Continued) 
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TABLE  8— (continued) 


Acreage 


Area  7 

Avoyelles.  .  .  . 
Evangeline . .  . 
Lafayette .... 
Pointe  Coupee 
St.  Landry  


Total. 


Area  8 

Ascension  

Assumption.  .  . 

Iberia  

Iberville  

Lafourche  

St.  James  

St.  John  

St.  Martin .... 

St.  Mary  

Terrebonne .... 
W.Baton  Rouge 

Total  


Area  9 
Livingston 

St.  Helena  

St.  Tammany. . 
Tangipahoa 
Washington.  .  . 

Total  


Area  10 
Jefferson 

Orleans  

Plaquemines . 
St.  Bernard.. 
St.  Charles.  . 


Total. 


Area  11 
Acadia . 
Allen .  . 


Calcasieu  

Cameron  

Jeff.  Davis.  .  . 
Vermilion .... 


Total  

ALL  OTHER. .  . 
STATE  


53,000 
55,700 
49,200 
24,400 
88,300 


270,600 


1931 

Yield 
per 
acre 


Lbs. 

290 
177 

212. 
275 
223 


229 


14,300 


14,300 


Produc- 
tion 


Bales 

32,100 
20,500 
21,800 
14,000 
41,100 


129,500 


203 


203 


31,500 


31,500 


31,700 


7,700 
10,500 
26,500 


76,400 
35,900 
1,834,000 


191 


191 


6,070 


Acreage 


49,200 
54,400 
38,470 
20,300 
82,300 


1932 

Yield 
per 
acre 


Lbs. 

166 
152 
152 
158 
149 


Produc- 
tion 


244,670 


9,600 


6,070 


12,600 


12,600 


229 


253 
202 
207 


220 
197 
235 


15,200 


4,070 
4,420 
11,500 


35,190 
14,780 
900,000 


9,600 


27,800 


27,800 


154 


138 


138 


Baits 

17,100 
17,300 
12,200 
6,720 
25,700 


79,020 


2,770 


2,770 


123 
123 


27,200 


6,100 
10,700 
17,500 


61,500 
25,230 
1,702,000 


187 


228 
172 
143 


176 
120 
172 


7,360 


7,360 


Acreage 


19331 

Yield 
per 
acre 


48,400 
47,600 
39,280 
19,800 
80,600 


235,680 


13,120 


13,120 


Lbs. 

213 
169 
202 
208 
199 


Produc- 
tion 


186 


32,000 


32,000 


10,600 


2,910 
3,860 
5,230 


22,600 
6,370 
611,000 


33,200 


6,200 
11,400 
21,700 


72,500 
36,000 
1,767,000 


175 


202 


263 
196 
198 


169 
174 


Average  yields  per  acre  for  areas  are  not  given  because  acreages  given  are  acres  planted  and  no  data 
are  given  for  acres  removed  in  the  1933  reduction  program. 
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TABLE  8— (continued) 


1934 

1935 

1936 

Yield 

Yield 

Yield 

Acreage 

per 

Produc- 

creage 

per 

Produc- 

Acreage 

per 

Produc- 

acre 

tion 

acre 

tion 

acre 

tion 

Lbs. 

Bales 

Lbs. 

Bales 

Lbs. 

Bales 

A  1 

TJ  11 

44,700 

123 

11,500 

48  100 

144 

14,500 

50  700 

149 

15,700 

56,000 

131 

15,300 

fin  "3  no 

ou , OUU 

140 

17,600 

fin  7nn 

Oz) ,  /  uu 

142 

20,700 

DeSoto  

46,700 

121 

11,800 

53,800 

132 

14,800 

53,400 

151 

16 , 800 

14,100 

167 

4,920 

14,900 

147 

4,570 

16,000 

128 

4^270 

Lincoln  

36,800 

157 

12,100 

41,900 

144 

12,600 

44,400 

164 

15,300 

22,300 

156 

? ,  270 

9^  nnn 

142 

7,430 

25  100 

124 

6^500 

Union  

34 , 600 

143 

10,400 

38,400 

126 

10, 100 

40 ',500 

162 

13,700 

38,000 

116 

9,260 

40  200 

142 

11,900 

ao  i  nn 

4(5 ,  1UU 

120 

12, 100 

293,200 

135 

82,550 

0£i£,  OUU 

139 

93,500 

oa i  onn 
o<t  i  ,  yuu 

144 

105,070 

Area  2 

Caldwell  

9,800 

274 

5,630 

10,800 

247 

5,570 

11,400 

230 

5,480 

10,500 

276 

6,070 

9  400 

127 

2,500 

12  000 

195 

4^890 

LaSalle  

2,700 

182 

1,030 

2^300 

173 

830 

L900 

207 

820 

10,500 

177 

3,900 

12  100 

135 

3,420 

1 1  nnn 
1 1 , uuu 

149 

3,410 

Total 

33,500 

237 

16,630 

OA  con 

04:  ,  OUU 

170 

12,320 

op.  Qnn 

OO,  OUU 

192 

14,600 

Area  3 

Bossier  

45,600 

209 

19,900 

48,400 

245 

24,800 

54,900 

308 

35,300 

Caddo  

77,400 

210 

34,000 

86,300 

249 

44,900 

98,000 

263 

53 , 900 

52,400 

263 

28,800 

54  800 

182 

20,800 

63  100 

221 

29,200 

Rapides  

31,400 

288 

18,900 

30^700 

226 

14,500 

34^000 

387 

27,500 

35,300 

198 

14,600 

OO ,  £\)\J 

166 

12,200 

237 

19,500 

Total  

242,100 

229 

116,200 

255,400 

219 

117,200 

289,300 

273 

165,400 

Beauregard .... 

4,100 

196 

1,670 

4,400 

138 

1,260 

2,900 

185 

1,130 

9,000 

175 

3,300 

i n  /inn 

IU , 4UU 

107 

2,320 

»  Rnn 

O  ,  OUU 

137 

2,440 

Total 

13,100 

181 

4,970 

\t  >  OUU 

116 

3,580 

11  400 

150 

3,570 

Area  5 

E.  Baton  Rouge 

6,300 

103 

1,370 

v  nnn 
/ ,  uuu 

196 

2,870 

7  vnn 
/ ,  /  uu 

188 

3,050 

E.  Feliciana .  . . 

14 , 000 

74 

2,160 

13,900 

194 

5,630 

15,100 

300 

9,470 

AA^.  Feliciana. . . 

5,500 

62 

720 

k  i  nn 

0 ,  1UU 

150 

1,600 

c;  7nn 
o,  /  uu 

178 

2,120 

Total 

25,800 

79 

4,250 

9fi  nnn 
AO , uuu 

186 

10,100 

oq  nnn 

£o , OUU 

246 

14,640 

A  fi 

16,400 

255 

8,740 

i fi  /inn 

lO,  4rUU 

250 

8,550 

9n  ^nn 

ilXj  ,  OUU 

328 

13,900 

16,500 

235 

8, 110 

14  900 

295 

9^180 

18  200 

481 

18,300 

TT   Parr  nil 

30,700 

294 

18,850 

31  200 

352 

22,900 

^fi  ^nn 

OD , OUU 

505 

38,200 

59,000 

252 

31,100 

OO , OUU 

235 

32,200 

73  500 

277 

42,500 

Madison  

21,700 

252 

11,400 

23,800 

252 

12,500 

26^ 400 

453 

25,000 

Morehouse .... 

37,100 

257 

19,900 

41,900 

215 

18,800 

45,500 

285 

27,100 

Ouachita  

22,800 

247 

11,800 

25,000 

239 

12,500 

26,600 

277 

15,400 

49,800 

226 

23,600 

57,100 

222 

26,500 

60,700 

246 

31,200 

Tensas  

25,600 

262 

14,000 

58,500 

309 

18,400 

32,500 

476 

32,300 

W.  Carroll  

25,700 

227 

12,200 

27,700 

222 

12,800 

29,400 

336 

20,600 

Total  

305,300 

250 

159,700 

362,000 

230 

174,330 

369,400 

342 

264,500 

{Continued) 
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TABLE  8— (continued) 


1934 

1935 

1936 

Acreage 

Yield 
per 
acre 

Lbs. 

212 
188 
128 
156 
170 

Produc- 
tion 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Area  7 

Avoyelles  

Evangeline .... 

Lafayette  

Pointe  Coupee. 
St.  Landry .... 

37,100 
35,000 
30, 110 
15, 500 
59 , 500 

Bales 

16,500 
13,800 
8,040 
5,050 
21 , 200 

34,600 
33,900 
30,820 
16,000 
59,300 

Lbs. 

226 
257 
253 
248 
248 

Bales 

16,300 
18,200 
16,300 
8,300 
30,700 

40,800 
37,800 
35,400 
18,500 
64,300 

Lbs. 

366 
227 
284 
412 
306 

Bales 

31,200 
17,900 
21,000 
15,900 
41,000 

177,210 

174 

64,590 

174,620 

246 

89,800 

196,800 



308 

127,000 

Area  8 

Iberville  

St.  James  

St.  John  

St.  Martin .... 
St.  Mary  

10,250 

46 

980 

8,530 

233 

4,160 

11,480 

275 

6,600 

Terrebonne 

W.Baton  Rouge 

10,250 

46 

980 

8,530 

233 

4,160 

11,480 

275 

6,600 

Area  9 

Livingston.  .  .  . 

St.  Tammany 

Tangipahoa. 

Washington.  .  . 

21 , 500 

163 

7,340 

21 , 100 

252 

11,100 

23,200 

269 

13,100 

21 , 500 

163 

7,340 

21,100 

252 



11,100 

23,200 

269 

13,100 

Area  10 
Jefferson  

Plaquemines 

St.  Bernard. .  .  . 

St.  Charles .... 

Area  11 

Acadia  

25,000 

206 

10,700 

27,400 

251 

14,400 

29,000 

264 

16,000 

Allen  

Cameron  

5,300 
7,300 
17,500 

232 
197 
124 

2,590 
3,010 
4,530 

5,400 
8,100 
18,900 

206 
234 
222 

2,330 
3,960 
8,770 

5,900 
8,200 
21,600 

181 
290 
218 

2,230 
4,990 
9,850 

Jeff.  Davis .... 
Total  

55,100 
23,940 
1,201,000 

181 
139 
193 

20,830 
6,960 
485,000 

59,800 
28,550 
1,308,000 

235 
175 
203 

29,460 
10,450 
556,000 

64,700 
30,020 
1,409,000 

244 
215 
259 

33,070 
13,450 
761,000 

ALL  OTHER.  .  . 
STATE  

{Continued) 
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TABLE  8— (continued) 


Area  1 
Bienville . 
Claiborne , 
DeSoto.  . 
Jackson . . 
Lincoln .  . 
Sabine.  . . 
Union 
Webster. . , 


Total. 


Area  2 
Caldwell , 
Grant. . . 
LaSalle .  . 
Winn. . . . 


Total. 


Area  3 

Bossier  

Caddo  

Natchitoches. 

Rapides  

Red  River... 


Total. 


Area  4 

Beauregard . 
Vernon. . .  . 


Acreage 


Total, 


Area  5 

E.  Baton  Rouge 
E.  Feliciana 
W.  Feliciana 


Total. 


Area  6 

Catahoula . 
Concordia . 
E.  Carroll. 
Franklin.  . 
Madison.  . 
Morehouse . 
Ouachita . .  . 
Richland . .  . 

Tensas  

W.  Carroll . 


Total. 


51,000 
72,000 
60,800 
16,000 
50,000 
25,100 
43,000 
45,800 


363,700 


13,800 
12,700 
3,400 
12,000 


1937 

Yield 
per 
acre 


Lbs. 


231 
216 
211 
205 
220 
210 
215 
236 


41,900 


61,000 
103,000 
66,600 
36,400 
44,100 


311,100 


3,200 
11,000 


219 


300 
261 
296 
224 


Produc- 
tion 


Bales 


24,600 
32,500 
26,800 
6,850 
23,000 
11,000 
19,300 
22,600 


166,650 


8,640 
6,900 
2,100 
5,610 


265 


348 
362 
301 
427 
344 


351 


228 
214 


14,200  216 


9,800 
17,400 
.8,500 


35,700 


24,000 
23,500 
46,500 
77,000 
33,000 
52,000 
32,100 
68,300 
38,200 
42,500 


262 
279 
267 


437,100 


270 


389 
454 
516 
372 
469 
388 
335 
420 
500 
409 


23,250 


44,300 
77,800 
41,900 
32,500 
31,700 


Acreage 


38,400 
52,700 
44,900 
11,740 
35,450 
18,700 
31,900 
32,300 


1938 

Yield 
per 
acre 


266,090 


9,200 
7,800 
2,400 
9,030 


28,430 


41,500 
69,600 
47,000 
25,900 
32,100 


Lbs. 


189 
191 

200 
204 
213 
182 
217 
197 


196 


281 
253 
217 
228 


228,200  216,100 


1,520 
4,900 


6,420 


5,360 
10,100 
4,740 


2,620 
7,300 


248 


263 
298 
302 
309 
241 


Produc- 
tion 


Bales 


15,100 
20,300 
18,700 

4,980 
15,700 

7,030 
14,400 
13,100 


109,310 


5,330 
4,100 
1,060 
4,290 


Acreage 


1939 

Yield 
per 
acre 


40,380 
52,570 
47,474 
12,100 
35,600 
18,300 
33,150 
31,900 


280 


231 
202 


421 


20,200 


19,400 
22,300 
50,100 
59,800 
32,300 
42,100 
22,500 
59,900 
39,900 
36,300 


9,920 


6,160 
13,700 
5,800 


384,600 


25,660 


16,850 
16,500 
32,550 
56,700 
25,100 
37,500 
22,800 
52.900 
28,550 
30,100 


200 


184 

224 
164 


319,550 


199 


297 
286 
391 
349 
414 
337 
287 
339 
340 
318 


338 


14,780 


22,300 
42,800 
29,290 
16,500 
15,800 


271,474 


9,450 
8,100 
2,340 
9,250 


Lbs. 


213 
217 
253 
217 
216 
231 
238 
216 


126,690 


1,160 
3,000 


4,160 


2,364 
6,360 
1,950 


29,140 


41,700 
65,916 
47,800 
26,800 
31,560 


220 


318 
314 
261 
211 


213,776 


272 


345 
379 
319 
398 
282 


340 


2,000  253 
6,860  235 


10,674 


10,420 
9,800 
26,300 
40,800 
21,500 
26,200 
13,400 
37,500 
19,900 
19,900 


1,860 


5,050 
13,000 
5,300 


225,720 


23,350 


17,600 
16,200 
33,211 
58,300 
26,650 
38,800 
22,900 
54,170 
28,919 
30,700 


236 


118 

141 
162 


327,450  361 


139 


353 
347 
413 
344 
410 
408 
299 
329 
408 
393 


Produc- 
tion 


Bales 


17,510 
23,300 
24,006 

5,360 
15,700 

8,650 
16,200 
14,200 


124,926 


6,130 
5,210 
1,250 
4,022 


16,612 


29,100 
51,405 
31,300 
22,100 
18,313 


152,218 


1,042 
3,330 


4,372 


1,230 
3,800 
1,771 


6,801 


12,400 
11,500 
27,902 
41,300 
22,446 
32,600 
14,030 
36,503 
24,009 
24,900 


247,590 


(Continued) 
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TABLE  8— (continued) 


1937 

1938 

1939 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Area  7 
Avoyelles  

42,000 
38,300 
36,500 
23,100 
69,000 

Lbs. 

429 
348 
349 
448 
418 

Bales 

37,600 
27,800 
26,600 
21,600 
60,200 

31,420 
29,200 
28,640 
15,800 
54,000 

Lbs. 

351 
326 
332 
365 
343 

Bales 

22,900 
19,800 
19,800 
12,000 
38,600 

33,800 
30,200 
29,940 
15,800 
55,000 

Lbs. 

400 
401 
322 
309 
363 

Bales 

27,200 
25,000 
19,840 
10,110 
41 , 400 

Evangeline .... 

Pointe  Coupee. 
St.  Landry .... 

Total  

208,900 

398 

173,800 

159,060 

340 

113,100 

164 , 740 

358 

123 , 550 

Area  8 

St.  Martin .... 

13 , 500 

332 

9,360 

9,630 

385 

7,720 

10,900 

310 

6,586 

W. Baton  Rouge 
Total  

13,500 

332 

9,360 

9,630 

..... 

385 

7,720 

10,900 

310 

6,586 

Area  9 

St.  Tammany . . 

7,170 
20,400 

251 
291 

3,750 
12,220 

7,150 
20,570 

212 
238 

3,043 
10,000 

Washington .  .  . 
Total  

29,900 

315 

19,700 

29,900 

315 

19,700 

27,570 

277 

15,970 

27,720 

225 

13 , 043 

Area  10 

Area  11 

31,700 

341 

22,600 

24,130 
4,070 
4,430 
4,270 
7,340 

18,950 

373 
260 
236 
249 
272 
317 

18,560 
2,130 
2,130 
2,166 
4,150 

11,800 

25,100 
3,970 
3,780 
3,775 
6,590 

18,560 

414 
289 
217 
268 
306 
325 

21,400 
2,380 
1,689 
2,084 
4,170 

12,280 

5,900 
10,400 
23,600 

197 
352 
282 

2,430 
7,640 
13,900 

Jeff.  Davis .... 
Vermilion  

Total  

71,600 
47,400 
1,575,000 

311 

255 
336 

46,570 
25,250 
1,104,000 

63,190 
14,800 
1,140,000 

310 
228 
287 

40,936 
6,940 
676,000 

61,775 
14,815 
1,154,000 

340 
175 
315 

44,003 
5,299 
745,000 

ALL  OTHER..  . 
STATE  

{Continued) 
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TABLE  8— (continued) 


Area  1 
Bienville . 
Claiborne , 
DeSoto .  . 
Jackson . . 
Lincoln.  . 
Sabine .  . . 
Union .  .  . 
Webster. . 


Total . 


Area  2 
Caldwell . 
Grant. . . , 
LaSalle.  . 
Winn. . . . 


Total. 


Area  3 

Bossier  

Caddo  

Natchitoches. 

Rapides  

Red  River.... 


Total. 


Area  4 

Beauregard . 
Vernon 


Total, 


Area  5 
E.  Baton  Rouge 
E.  Feliciana . . . 
W.  Feliciana... 


Total. 


Area  6 

Catahoula  

Concordia .... 

E.  Carroll  

Franklin  

Madison  

Morehouse .  . . 

Ouachita  

Richland  

Tensas  

W.  Carroll .  .  . 


Total. 


Acreage 


42,700 
53,100 
47,500 
11,400 
38,500 
19,700 
34,200 
35,800 


282,900 


9,900 
8,600 


9,400 


27,900 


43,400 
74,100 
49,250 
27,150 
33,400 


1940 

Yield 
per 
acre 


Lbs. 


137 
188 
226 
142 
129 
186 
171 
191 


168 


240 
162 


Produc- 
tion 


Bales 


11,660 
20,480 
21,610 
3,305 
9,690 
7,435 
11,900 
13,540 


122 


227,300 


12,700 
5,560 


18,260 


18,200 
17,850 
34,200 
61,400 
28,200 
39,900 
22,900 
53,700 
29,800 
33,200 


339,350 


170 


259 
296 
244 
163 
207 


237 


127 
63 


104 


176 
148 
225 
295 
177 
213 
202 
211 
246 
205 


215 


99,620 


4,840 
2,790 


Acreage 


34,800 
51,100 
43,200 
9,400 
32,700 
15,300 
30,100 
31,600 


2,315 


,945 


22,570 
42,780 
24,370 
9,050 
13,800 


112,570 


3,275 


248,200 


9,100 
6,500 


1941 

Yield 
per 
acre 


Lbs. 


55 
77 
30 
84 
95 
43 
107 
87 


6,900 


22,500 


40,300 
67,200 
44,000 
19,600 
30,000 


70 


158 
72 


58 


201 , 100 


3,965 


6,410 

5,060 
15,690 
36,390 

9,990 
17,320 

9,300 
23,260 
15,130 
13,850 


152,400 


11,400 
4,100 


15,500 


15,900 
16,300 
33,400 
59,600 
26,500 
38,300 
20,800 
51,600 
30,000 
32,300 


324,700 


99 


97 
119 
59 
96 
41 


Produc- 
tion 


Bales 


3,900 
7,980 
2,580 
1,610 
6,380 
1,350 
6,641 
5,650 


Acreage 


36,091 


2,890 
951 


823 


4,664 


7,970 
16,030 
5,380 
3,880 
2,490 


85 


133 
109 


125 


136 
164 
291 
171 
238 
247 
180 
243 
197 
272 


35,750 


29,000 
43,700 
39,700 
8,200 
29,200 
13,500 
28,200 
25,700 


217,200 


1942 

Yield 
per 
acre 


Lbs. 


169 
179 
163 
154 
184 
174 
236 
174 


178 


8,100  303 
6,800  218 


6,100 


21,000 


40,000 
62,500 
41,800 
19,100 
26,  i 


190,200 


3,000 


3,130 
930 


215 


4,060 


4,440 
5,400 
19,751 
20,820 
12,842 
19,450 
7,660 
25,821 
12,069 
17,770 


146,023 


3,000 


11,700 
4,900 


158 


223 


203 
258 
283 
334 
188 


245 


197 


197 


16,600 


15,400 
15,700 
33,100 
58,200 
26,600 
36,900 
19,700 
51,600 
28,500 
30,600 


316,300 


200 
221 


202 


396 
457 
423 
385 
430 
412 
307 
332 
441 
340 


380 


Produc- 
tion 


Bales 


{Continued) 
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TABLE  8— (continued) 


Area  7 

,  Avoyelles 
Evangeline 
Lafayette .... 
Pointe  Coupee 
St.  Landry.  . . 

Total  


Area  8 

Ascension .  . 
Assumption . 

Iberia  

Iberville ... 
Lafourche . . 
St.  James .  . 

St.  John  

St.  Martin .  . 
St.  Mary... . 
Terrebonne . 
W.Baton  Rouge 

Total  


Acreage 


34,400 
31,900 
29,600 
16,500 
55,900 


168,300 


1940 

Yield 
per 
acre 


Lbs. 


166 
129 
112 
156 
116 


130 


Produc- 
tion 


Bales 


11,630 
8,470 
6,895 
5,200 

13,560 


45,755 


Acreage 


30,200 
28,200 
26,490 
14,400 
52,900 


152,190 


1941 

Yield 
per 
acre 


Lbs. 


158 
161 
185 
167 
167 


165 


Produc- 
tion 


Bales 


9,750 
9,430 

10,150 
4,940 

18,240 


52,510 


Acreage 


29,500 
27,200 
26,800 
15,300 
54,300 


153,100 


1942 

Yield 
per 
acre 


Lbs. 


395 
293 
201 
368 
278 


294 


Area  9 

Livingston .  .  . 
St.  Helena... . 
St.  Tammany . 
Tangipahoa. . . 
Washington .  . 

Total  


Area  10 
Jefferson .... 

Orleans  

Plaquemines. 
St.  Bernard. . 
St.  Charles . . 


Total. 


Area  11 

Acadia  

Allen  

Calcasieu. . 
Cameron . . 
Jeff.  Davis. 
Vermilion . 


Total  

ALL  OTHER. 
STATE  


10,790 


145 


3,225 


10,020 


136 


2,820 


12,500 


186 


10,790 


145 


3,225 


10,020 


136 


2,820 


12,500 


186 


20,200 


200 


8,370 


18,100 


186 


6,930 


18,900 


258 


20,200 


200 


8,370 


18,100 


186 


6,930 


18,900 


258 


26,900 
4,260 


91 
116 


4,880 
1,000 


23,400 
3,000 


189 


9,080 
421 


22,700 
2,600 


275 
236 


7,020 
18,400 


1,080 
1,980 


5,100 
15,800 


93 
148 


990 
4,870 


4,900 
15,600 


228 
216 


56,580 
47,420 
1,199,000 


76 
113 
188 


8,940 
11,210 
456,000 


47,300 
31,390 
1,071,000 


155 
134 
143 


15,361 
8,791 
313,000 


45,800 
33,400 
1,028,000 


244 
184 
281 
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TABLE  8— (continued) 


1943 

1944 

1945 

Yield 

Yield 

Yield 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

acre 


tion 

acre 

tion 

acre 

tion 

Lbs. 

Bales 

Lbs. 

Bales 

Lbs. 

Bales 

Area  1 

Bienville  

28.40C 

217 

12,800 

23, 20C 

137 

6,60C 

17.00C 

68 

2,400 

Claiborne  

42,270 

197 

17,300 

36,60C 

151 

11.50C 

27,30C 

135 

7,650 

DeSoto 

38,550 

229 

18,300 

30,70C 

158 

10,100 

24,80C 

107 

5,500 

Jackson  

6,950 

214 

3,090 

5,40C 

205 

2,300 

4,70C 

97 

950 

Lincoln  

26,850 

201 

11,200 

24,300 

170 

8,600 

19,30C 

96 

3,840 

Sabine  

10,810 

274 

6,150 

7,150 

176 

2,610 

5,25C 

158 

1,720 

28,200 

241 

14,100 

21,700 

214 

9,650 

19,300 

143 

5,750 

Webster  

24,800 

204 

10,500 

19,700 

172 

7,050 

18,200 

126 

4,750 

Total  

206,830 

216 

93,440 

168,750 

165 

58,410 

138,850 

115 

32,560 

Area  2 

Caldwell  

7,880 

428 

7,000 

7,150 

418 

6,200 

8,650 

179 

3,210 

5,570 

375 

4,340 

5,400 

486 

5,450 

6,200 

202 

2,600 

LaSalle  

Winn  

5,400 

247 

2,770 

4,240 

249 

2,190 

3,500 

127 

920 

Total  

18,850 

358 

14,110 

16,790 

394 

13  840 

18  35C 

I/O 

O,  /  oU 

Area  3 

Bossier  

Caddo  

35,850 

313 

23,300 

32,800 

258 

17,600 

30,900 

162 

10,400 

63,450 

364 

48,000 

54,900 

288 

32,800 

59,300 

231 

28,400 

Natchitoches .  . 

41,600 

397 

34,300 

37,050 

446 

34,300 

37 , 500 

241 

18,800 

Rapides  

19,240 

468 

18,700 

17 , 450 

466 

16  900 

15  600 

304 

i/ ,  oOU 

Red  River  

25,150 

291 

15^200 

26^600 

243 

13! 400 

23^500 

140 

6,850 

Total 

185,290 

360 

139,500 

168,800 

326 

115,000 

166,800 

213 

74,300 

Area  4 

Beauregard, , 

Vernon  

2,250 

267 

1,250 

Total  

2,250 

267 

1,250 

Area  5 

E.  Baton  Rouge 

E.  Feliciana .  . . 

10,800 

261 

5,850 

10,600 

286 

6,300 

8,900 

143 

2,640 

W.  Feliciana . . . 

4,000 

256 

2,130 


Total  

14,800 

258 

7,980 



10,600 

286 

6,300 

8,900 

143 

2,640 

Area  6 

Catahoula  

15,840 

465 

15,300 

11,950 

419 

10,400 

12,400 

161 

4,140 

Concordia  

15,900 

457 

15, 100 

13  000 

482 

13  000 

12  100 

E.  Carroll 

34,450 

474 

33  ,'900 

34 '400 

459 

32,'850 

32^800 

225 

15,300 

Franklin  

58,750 

378 

46,100 

55,900 

333 

38,700 

53,600 

253 

28,200 

^dadison 

26, 100 

ZS ,  o(JU 

482 

23 , 300 

23,800 

229 

11,300 

Morehouse .... 

37,000 

424 

32,600 

32,100 

425 

28,300 

30,600 

385 

24,500 

Ouachita  

18,800 

379 

14,800 

18,200 

408 

15,400 

17,500 

212 

7,700 

"O  "    1 , 1 „ 

51,800 

416 

44,800 

49,800 

367 

37,900 

47,600 

287 

28,400 

Tensas  

28,500 

468 

27,700 

26,500 

453 

24,900 

25,800 

293 

15,700 

W.  Carroll  

30,850 

350 

22,400 

28,900 

355 

21,300 

26,400 

284 

15,600 

Total  

318,190 

419 

278,800 

294,050 

400 

246,000 

282,600 

264 

156,040 
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TABLE  8— (continued) 


1943 

1944 

1945 

Yield 

Yield 

Yield 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

acre 

tion 

acre 

tion 

acre 

tion 

Lbs. 

Bales 

Lbs. 

Bales 

Lbs. 

Bales 

Area  7  ' 

31,100 

458 

29,600 

29,400 

449 

27,400 

27,300 

273 

15,500 

Evangeline .... 

26,900 

390 

21,800 

24,630 

358 

18,300 

22,860 

322 

15,300 

24,900 

425 

22,000 

24,700 

372 

19,100 

23,500 

303 

14,800 

Pointe  Coupee . 

14,500 

455 

13,700 

14,300 

438 

13,000 

12,100 

278 

7,000 

St.  Landry .... 

53,550 

440 

48,900 

53,100 

409 

45,100 

48,100 

254 

25,400 

Total  

150,950 

431 

136,000 

146,130 

402 

122,900 

133,860 

279 

78,000 

Area  8 

St.  John  

St.  Martin  

9,630 

442 

8,850 

11,000 

387 

8,850 

8,750 

333 

6,050 

W.Baton  Rouge 

Total  

9,630 

442 

8,850 

11,000 

387 

8,850 

8,750 

333 

6,050 

Area  9 

Livingston .... 

St.  Helena  

St.  Tammany , . 

Washington.  .  . 

15,820 

313 

10,300 

14,900 

283 

8,750 

12,400 

196 

5,050 

Total  

15,820 

313 

10,300 

14,900 

283 

8,750 

12,400 

196 

5,050 

Area  10 

St.  Bernard  

St.  Charles  

Total  

Area  11 

20,550 

464 

19,800 

20,500 

376 

16,000 

20,300 

292 

12,300 

Allen  

2,100 

335 

1,460 

Calcasieu  

Cameron  

Jeff.  Davis .... 

3,600 

300 

2,240 

Vermilion  

12,650 

381 

10,000 

12,610 

342 

8,950 

13,100 

211 

5,750 

Total  

38,900 

412 

33,500 

33,110 

360 

24,950 

33,400 

258 

18,050 

ALL  OTHER... 

25,490 

288 

15,270 

26,870 

269 

15,000 

18,090 

202 

7,580 

STATE  

987,000 

360 

739,000 

891,000 

335 

620,000 

819,000 

227 

387,000 

(Continued) 
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TABLE  8— (continued) 


1946 

1947 

x  leiu 

Yield 

Acreage 

per 

Produc- 

Acreage 

per 

Produc- 

acre 

tion 

acre 

tion 

T  he 

Bales 

Lbs. 

Bales 

A 

Ares.  1 

14,400 

68 

2,030 

13  ,'100 

148 

4,050 

29,900 

112 

7,000 

30,300 

129 

8,130 

DeSoto  

oi  nnr» 
,  (Jul) 

yo 

4,050 

£6 , OUU 

141 

6,750 

1,730 

139 

500 

Lincoln  

19, 200 

69 

2,770 

16,200 

117 

3,960 

4,170 

105 

910 

5,400 

189 

2,120 

ID , iuu 

yo 

3 , 230 

13, 100 

162 

4,430 

15,300 

116 

3,700 

13,500 

150 

4,230 

120,070 

94 

23,690 

116,330 

140 

34,170 

Area  2 

Caldwell  

6,550 

363 

4,960 

6  550 

1  9°. 

1 , 0/U 

p.  ocn 

247 

3 , 270 

LaSalle  

500 

253 

260 

2  340 

l  Kin 

1  ,  DIU 

172 

580 

8,890 

103 

1,910 

15,010 

289 

9,070 

Area  3 

32,500 

120 

8,100 

36,600 

257 

19,600 

58 , 500 

154 

18,700 

65 , 500 

278 

38 , 000 

41,900 

177 

15,400 

41 , 500 

297 

25,700 

Rapides  

18,800 

170 

6,650 

19,900 

426 

17,700 

24,000 

114 

5,700 

23,700 

221 

10,900 

Total  

175,700 

148 

54,550 

187,200 

286 

111,900 

Area  4 

Beauregard  

40 

210 

20 

990 

200 

410 

1,030 

200 

430 

Area  5 

QQA 

yyu 

149 

310 

E.  Feliciana  

I ,  i  UU 

Oi 

yiu 

1 ,  /UU 

142 

2,280 

1  OQA 

i  ,oyu 

O/f  Q 

^4y 

720 

/  ,  /UU 

Ol 

910 

10 , 080 

157 

3,310 

Area  6 

lb , OUU 

4 , 200 

15, 000 

280 

8,  /50 

14,500 

150 

4,520 

12,400 

369 

9,550 

34,800 

131 

9,500 

35,200 

341 

25,100 

67,500 

161 

22,700 

65,500 

267 

36,500 

Madison  

23,500 

116 

5,700 

24,100 

331 

16,700 

Morehouse  

33,800 

177 

12,400 

35,000 

377 

27,500 

18,800 

113 

4,430 

20,400 

312 

13,300 

Richland  

49,900 

134 

13,900 

54,000 

303 

34,200 

Tensas  

28,200 

175 

10,300 

30,900 

305 

19,700 

W.  Carroll  

25,800 

183 

9,800 

23,400 

314 

15,300 

Total  

313,300 

149 

97,450 

315,900 

313 

206,600 

(Continued) 
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TABLE  8— (continued) 


1946 

1947 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Acreage 

Yield 
per 
acre 

Produc- 
tion 

Area  7 
Avoyelles 

28,900 
22,000 
24,400 
11,500 
45,700 

Lbs. 

171 
228 
165 
177 
160 

Bales 

10,300 
10,400 
8,400 
4,240 
15,200 

26,800 
20,200 
25,200 
12,700 
50,000 

Lbs. 

428 
338 
337 
386 
352 

Bales 

23,900 
14,300 
17,700 
10^200 
36,700 

Lafayette  

Pointe  Coupee  

St  Landry 

Total  .. 

132,500 

175 

48,540 

134,900 
160 

364 
254 

102,800 
80 

Area  8 

Ascension  

Assumption 

Iberia  

i  A.in 

L ,  IIU 

460 
540 

977 

396 
230 

oZU 

380 
260 

Iberville  

Lafourche  

St.  John 

St.  Martin  

8,500 

155 

2,740 

9,600 

423 

8,450 

St.  Mary  

Terrebonne  

W.  Baton  Rouge 

1,220 

348 

890 

Total  . . . 

O,  ouu 

LOO 

Z,  /  4U 

la, o»U 

290 
1,640 

310 
1,330 
8,150 

oco 

217 
282 
280 
189 
188 

1U , ooU 

130 
960 
180 

520 
3,200 

Area  9 
Livingston 

St.  Helena  

Tangipahoa  

Washington 

11,000 

48 

1,110 

Total  

11,000 

48 

1,110 

11,720 

204 

4,990 

Area  10 

Orleans  

Plaquemines 

St.  Bernard 

St.  Charles 

Area  11 

Acadia  

21,800 

178 

8,050 

19  400 
*730 
330 
1,060 
1,170 
9,750 

345 
247 
256 
301 
275 
249 

13,900 
'380 
180 
670 
670 
5,050 

Allen 

Cameron 

Jefferson  Davis  

Vermilion 

9,150 

144 

2,740 

30,950 
24,390 
833,000 

167 
104 
142 

10,790 
5,310 
247,000 

32,440 

307 

20,850 

ALL  OTHER  

STATE  

838,000 

289 

505,000 

Source:  See  following  page. 
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TABLE  9.    Cotton:  Estimated  Percentage  of  Total  Lint  Sales  Made  by  Farmers  each 

Month,  Louisiana,  1924-48 


Year 

Jan. 

Feb. 

Mar. 



April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

1 Q9A 

• ; 

4 

19 

28 

19 

11 

1925 

c 

o 

•7 
I 

o 
o 

1 

1 

1 

1 

8 

20 

23 

14 

8 

92 

±yzo . .  . 

o 
o 

cr 
D 

5 

4 

2 

2 

1 

2 

18 

22 

18 

13 

100 

1927. .  . 

5 

4 

5 

3 

3 

5 

2 

8 

24 

18 

14 

6 

97 

1928 .  .  . 

4 

2 

4 

3 

6 

4 

7 

3 

15 

20 

17 

10 

95 

1929 

1  9 

IZ 

1U 

z 

2 

1 

3 

6 

20 

29 

19 

8 

117 

iyou .  .  . 

o 
o 

1 
1 

Q 
O 

2 

3 

3 

3 

7 

23 

19 

18 

12 

97 

1  Q"i1 

iyoi . . . 

A 

4 

4 

6 

4 

1 

1 

1 

5 

9 

23 

25 

20 

103 

1932 .  .  . 

5 

3 

3 

4 

1 

1 

1 

6 

18 

20 

18 

6 

86 

1933 .  .  . 

4 

4 

3 

6 

7 

6 

2 

2 

18 

19 

12 

12 

95 

iyo4 .  .  . 

p. 

D 

•7 

Q 

o 

2 

3 

3 

8 

3 

23 

25 

28 

7 

118 

li700  .  .  . 

o 
& 

Z 

o 
O 

Z 

2 

2 

1 

6 

31 

30 

18 

8 

107 

lyou . . . 

1 

1 

1 

1 

1 

1 

1 

1 

9 

35 

29 

16 

4 

100 

1937. . . 

1 

1 

1 

1 

1 

1 

1 

6 

24 

24 

18 

10 

89 
89 

1938. . . 

10 

3 

3 

1 

1 

2 

11 

29 

23 

6 

iyoy .  .  . 

•7 
1 

•7 
I 

c 
D 

1 

1 

1 

4 

21 

24 

28 

8 

108 

.  .  . 

1 
1 

a 
D 

1 
1 

{ 

•  • 

•  • 

1 

10 

21 

8 

19 

74 

xy^i .  .  . 

Z 

11 

lo 

4 

4 

4 

1 

1 

19 

31 

9 

14 

115 

1942. .  . 

18 

3 

2 

2 

2 

14 

25 

17 

12 

95 

1943. . . 

11 

6 

5 

2 

i 

1 

1 

8 

21 

15 

9 

10 

99 

1944. . . 

8 

8 

4 

2 

2 

2 

1 

4 

13 

14 

15 

15 

88 

1945.  .  . 

12 

9 

4 

3 

2 

2 

2 

2 

20 

22 

25 

16 

119 

1946. .  . 

5 

5 

2 

2 

1 

0 

0 

4 

22 

18 

11 

16 

86 

1947. .  . 

13 

11 

5 

0 

0 

0 

0 

7 

24 

28 

19 

10 

117 

1948. . . 

8 

1 

1 

1 

Av. 

6.1 

5.3 

4.2 

2.8 

2.2 

2.2 

2.1 

4.6 

j 

19.7 

23.0 

17.3 

10.9 

100.4 

Source:  Bureau  of  Agricultural  Economics.     Compiled  as  follows: 

August  1924- July  1927,  Estimated  Monthly  Cotton  Marketings  by  Farmers  in  Percentage  of  Year's 

Sales,  Crop  Years  1924-1936.     Published  January  1938. 
August  1928- July  1944,  Farm  Production,  Farm  Disposition,  and  Value  of  Cotton  and  Cottonseed 

and  Related  Data,  1928-44.     Published  October  1945. 
August  1945- July  1946,  Cotton  Production,  "Cotton  and  Cottonseed  Production  1946."  Published 

April  1947. 

August  1946-April  1948,  Cotton  Production,  "Cotton  and  Cottonseed  Production,  1947."  Published 
May  1948. 


Source'of  data,  Table  8:  Compiled  as  follows  from  the  Bureau  of  Agricultural  Economics,  U.S.D.A.: 

1928-1937  from  Louisiana  Cotton,  "Estimated  Acreage,  Yield,  and  Production  by  Parishes,  1928- 

1937."  Published  by  Louisiana  Office  of  Agricultural  Estimates,  January  1939. 
1938-1939  from  release  by  Louisiana  Office  of  Agricultural  Estimates. 

1940-1942  from  Cotton,  "Acreage,  Yield,  and  Production  by  Counties,  1940-41,"  and  "1942-1943," 

released  in  Washington  February  1943  and  November  1944. 
1943-1945  from  mimeographed  release  "Louisiana  Cotton,  Estimated  Planted  Acreage,  Planted 

Yields,  and  Production,  1943-1946,"  published  by  Louisiana  Office  of  Agricultural  Estimates 

August  13,  1947. 

1946-1947  from  mimeographed  release  "Louisiana  Cotton,  Estimated  Planted  Acreage,  Planted 
Yields,  and  Production,  1946-1947,"  published  by  Louisiana  Office  of  Agricultural  Estimates, 
July  14,  1948. 
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TABLE  10.    Cotton:  Estimated  Percentage  of  Total  Lint  Sales  Made  by  Farmers 
each  Month,  United  States,  1924-48 


Year 

Jan. 

Feb. 

Aflar. 

April 

!May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov 

Dec. 

Total 

1924. . . 

3.3 

15.2 

25.2 

 - 

22.3 

14.5 

1925.  .  . 

e>!6 

4!9 

3!i 

i.6 

i!i 

.9 

i!6 

6.5 

19.3 

23.1 

17.6 

12.0 

98 

1926.  .  . 

6.6 

4.2 

3.1 

2.2 

1.7 

2.1 

1.6 

2.7 

15.2 

22.0 

19.6 

12.5 

94 

1927. 

6.3 

5.8 

4.9 

3.8 

3. 1 

2.5 

1.6 

6.6 

20.0 

23.8 

17.3 

9.7 

105 

1928!  !  ! 

4!2 

4!o 

4!2 

3.1 

2!7 

2!3 

2!l 

4.6 

15!6 

24!8 

2o!8 

12.8 

101 

1929. . . 

5.4 

4.0 

4.8 

1.8 

1.6 

1.9 

1.9 

5.7 

18.3 

28.3 

20.6 

11.7 

106 

1930. .  . 

4.2 

2.6 

2.3 

1.4 

1.4 

1.6 

1.9 

7.7 

19.0 

25.6 

20.3 

11.7 

100 

1931. . . 

3.9 

2.8 

2.4 

1.8 

1.6 

1.8 

1.4 

2.9 

13.4 

23.9- 

20.5 

13.6 

90 

1932 

6.4 

5.9 

5. 1 

2.6 

1.7 

1.8 

2.2 

4. 1 

14.3 

23.0 

20.0 

10.9 

98 

1933 !  !  ! 

4!o 

3!4 

3!3 

4!9 

5!6 

3!9 

2!6 

6!l 

16!2 

21.0 

15!  3 

7!9 

94 

1934. . . 

2.4 

4.4 

6.6 

4.1 

1.3 

2.5 

9.1 

5.0 

12.9 

27.9 

25.0 

11.8 

113 

1935. .  . 

5.0 

2.6 

3.0 

2.2 

1.4 

1.9 

1.3 

4.5 

18.5 

30.2 

22.2 

10.5 

103 

1936. . . 

4.6 

2.2 

2.0 

1.5 

1.4 

1.1 

1.3 

5.3 

21.5 

28.9 

22.4 

11.2 

103 

1937. 

2.9 

2. 1 

1.5 

1.0 

1.0 

1.2 

1.0 

5.9 

17.3 

25.1 

22.9 

13.7 

96 

1938! ! ! 

6!6 

3!6 

2!6 

l!2 

!5 

!5 

!i 

4!9 

16!  2 

33!8 

20!  6 

9!8 

100 

1939. . . 

5.0 

2.9 

1.7 

1.1 

1.4 

1.4 

1.2 

6.2 

22.0 

26.8 

23.6 

13.2 

106 

1940. .  . 

3.1 

2.3 

1.0 

1.1 

.2 

.4 

.1 

2.9 

10.5 

22.8 

17.9 

10.8 

73 

1941 . .  . 

4.5 

4.5 

7.0 

4.4 

5.1 

7.3 

2.3 

1.7 

15.5 

21.6 

17.4 

10.2 

102 

1942 .  .  . 

5.9 

4.3 

5.1 

4.9 

2.9 

1.0 

.9 

2.3 

13.4 

23.6 

15.3 

6.3 

86 

1943.  .  . 

5.9 

3.5 

3.8 

2.3 

2.1 

1.4 

1.9 

4.9 

14.7 

16.0 

12.4 

6.3 

75 

1944.  .  . 

4.8 

4.4 

3.3 

3.2 

2.9 

3.1 

2.5 

2.0 

11.4 

20.3 

18.5 

13.3 

90 

lif^iO .  .  . 

7.0 

5.0 

3.7 

3. 1 

2.9 

1.9 

1  R 

3.0 

10.7 

24. 2 

23.4 

12. 2 

99 

1946.  .  . 

9!9 

5!4 

4.8 

3!l 

l!6 

!9 

.3 

4!3 

11.0 

22.6 

17.7 

14.1 

96 

1947. .  . 

9.7 

9.2 

7.4 

2.3 

1.1 

.3 

.3 

3.7 

15.2 

25.9 

20.3 

12.9 

,108 

1948. . . 

8.0 

3.3 

4.3 

3.6 

Av. 

5.4 

4.1 

3.8 

2.6 

2.0 

2.0 

1.7 

4.5 

15.7 

24.6 

19.6 

11.3 

Source:  Bureau  of  Agricultural  Economics.    Compiled  as  follows: 

August  1924- July  1927,  Estimated  Monthly  Cotton  Marketings  by  Farmers  in  Percentage  of  Year's 
Sales,  Crop  Years  1924-1936.     Published  January  1938. 

August  1927- July  1945,  Farm  Production,  Farm  Disposition,  and  Value  of  Cotton  and  Cottonseed 
and  Related  Data,  1928-1944.     Published  October  1945. 

August  1945- July  1946,  Cotton  Production,  "Cotton  and  Cottonseed  Production,  1946."  Pub- 
lished April  1947. 

August  1946-April  1948,  Cotton  Production,  "Cotton  and  Cottonseed  Production,  1947."  Pub- 
lished May  1948. 
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TABLE  11.    Cotton  Lint:  Average  Price  per  Pound  Received  by  Louisiana  Farmers 
on  the  15th  of  each  Month,  August  1909-December  1948 


Year 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov 

Dec. 

Av. 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1909 .  .  . 

11.4 

11.6 

12.7 

13.6 

14.2 

1910 .  .  . 

14.4 

14.2 

14.0 

13.8 

14.0 

13.9 

13.7 

13.9 

13.6 

13.6 

14.2 

14.4 

14. 0 

1911.  .  . 

14.3 

14.1 

13.9 

13.8 

14.1 

14.4 

13.8 

12.9 

11.0 

9.8 

9.0 

8.6 

1912.  .  . 

8.6 

9.2 

9.7 

10.5 

11.2 

11.4 

11.8 

ll!6 

n!i 

10.8 

10.9 

12^0 

10.7 

1913 .  .  . 

12.2 

11.6 

11.6 

11.8 

11.8 

11.8 

11.8 

11.8 

12.4 

13.2 

12.4 

11.8 

12.0 

1914.  .  . 

11.7 

11.5 

11.6 

11.8 

11.8 

12.2 

12.4 

11.1 

9.0 

7.1 

6.6 

6.8 

10.3 

1915.  .  . 

7.0 

7.4 

7.7 

8.4 

8.6 

8.2 

8.1 

8.2 

9.4 

10.9 

11.2 

11.2 

8.9 

1916.  .  . 

11.4 

11.4 

11.3 

11.4 

11.8 

12.2 

12.4 

13.4 

14.6 

15.9 

18.0 

17.9 

13. 5 

1917.  .  . 

16.8 

16.3 

16.6 

18.1 

19.4 

22.4 

24.2 

23.7 

23.4 

24.4 

26^2 

27^6 

2l!6 

1918.  .  . 

29.2 

30.0 

31.0 

30.2 

28.0 

28.0 

28.4 

29.6 

31.1 

29.9 

28.2 

27.7 

29.3 

1919 . .  . 

26.8 

25.1 

24.2 

24.4 

27.5 

30.6 

31.7 

31.1 

30.8 

33.7 

35.4 

37.0 

29.9 

1920. .  . 

37.9 

37.4 

38.4 

39.3 

39.3 

39.0 

38.4 

34.0 

27.0 

21.2 

16.2 

13.0 

31.8 

1921 . .  . 

12.2 

11.8 

10.2 

9.4 

9.6 

9.4 

9.2 

10.0 

14.5 

17.8 

16.2 

15.2 

12. 1 

1922 . . . 

15.2 

14.8 

15.2 

15.2 

16.3 

19.0 

20.2 

20.3 

19.6 

20^2 

22^8 

23^8 

18^6 

1923 .  .  . 

24.6 

26.4 

28.0 

27.8 

25.7 

24.8 

24.0 

23.2 

25.2 

27.3 

29.0 

32.0 

26.5 

1924.  .  . 

32.0 

31.0 

27.0 

29.0 

28.3 

27.0 

26.8 

27.0 

22.0 

22.0 

21.0 

21.7 

26.2 

1925. .  . 

21.8 

22.3 

23.1 

22.5 

22.1 

23.0 

23.0 

22.5 

21.7 

20.8 

18. 1 

17,4 

21.5 

1926. . . 

17.6 

16.0 

15.9 

16.0 

15.8 

16.1 

15.1 

15.3 

16.6 

11.2 

10.6 

10. 2 

14.7 

1927. . . 

10.3 

12.0 

12.4 

12.9 

14.2 

14.9 

15.3 

16.9 

22.7 

20^3 

19.4 

18!3 

15.8 

1928 .  .  . 

18.3 

17.0 

17.4 

18.1 

19.6 

19.3 

20.3 

18.8 

17.2 

17.8 

17.6 

17.8 

18.3 

1929. . . 

17.8 

17.7 

18.7 

18.1 

17.7 

17.4 

17.3 

17.1 

17.9 

17. 1 

16.2 

16.1 

17.4 

1930. .  . 

16.0 

14.9 

13.6 

14.2 

14.2 

13.7 

11.7 

11.2 

9.8 

9.0 

9.3 

8.7 

12. 2 

1931 . .  . 

8.6 

8.9 

9.2 

9.2 

8.6 

7.5 

8.5 

6.0 

5.7 

5.0 

6.0 

5.5 

7.4 

1932 .  .  . 

5.6 

5.6 

6.3 

5.7 

5.1 

4.5 

5.0 

6.3 

7^3 

6^7 

6!o 

5^5 

5^8 

1933 .  .  . 

5.7 

5.6 

6.2 

6.2 

8.1 

8.6 

10.3 

8.7 

8.9 

9.0 

9.4 

9.4 

8.0 

1934.  .  . 

9.8 

11.5 

11.8 

11.6 

11.0 

11.5 

12.2 

13.0 

13.2 

12.5 

12.4 

12.4 

11.9 

1935.  .  . 

12.2 

12.0 

11.5 

11.6 

12.1 

11.6 

11.7 

11.3 

10.5 

11.0 

11.4 

11  1 

11  5 

1936. .  . 

11.0 

11.0 

11.0 

11.2 

11.3 

11.3 

12.3 

12.3 

12.6 

12.3 

12.3 

12. 5 

11.8 

1937 .  .  . 

12.4 

12.4 

13.3 

13.8 

12.8 

12.0 

12.2 

10.7 

8^9 

8^0 

7^5 

7.6 

n!o 

1938 .  .  . 

7.7 

8.1 

8.3 

8.3 

8.4 

7.9 

8.2 

8.1 

8.3 

8.5 

8.4 

8.3 

8.2 

1939.  .  . 

8.3 

8.2 

8.3 

7.9 

8.4 

8.4 

8.6 

8.6 

9. 1 

8.6 

8.8 

9.6 

8.6 

1940. .  . 

9.9 

9.8 

9.8 

9.7 

9.7 

9.3 

9.4 

9.2 

9.2 

9.4 

9.4 

9.2 

9.5 

1941 .  .  . 

9.5 

9.4 

9.9 

10.5 

11.4 

12.4 

14.0 

14.9 

17.4 

16.7 

16. 1 

16. 6 

13  2 

1942.  .  . 

18.2 

18.4 

18.5 

19.6 

19.2 

18.4 

18.6 

18^0 

18!5 

18.5 

18^5 

18.5 

18.6 

1943 .  .  . 

19.3 

19.3 

19.5 

19.9 

19.9 

19.9 

19.9 

20.1 

20.2 

19.7 

18.9 

18.4 

19.6 

1944.  .  . 

18.7 

19.3 

19.7 

20.0 

20.0 

20.0 

20.6 

20.4 

20.9 

21.0 

20.8 

20.5 

20.2 

1945. .  . 

20.7 

20.6 

20.5 

20.8 

21.2 

21.5 

21.5 

21.6 

21.8 

22.6 

22.6 

22.6 

21.5 

1946. .  . 

23. 1 

23.3 

24.3 

24.9 

25.7 

26.5 

30.1 

33.4 

35.3 

37.0 

30.0 

31.0 

28.7 

1947. .  . 

31.0 

31.6 

33.0 

33.3 

33.6 

34.7 

36.3 

34.7 

32.1 

31.2 

31.8 

34.2 

33.1 

1948. .  . 

34.5 

32.3 

33.3 

35.0 

35.0 

35.4 

34.0 

31.6 

31.6 

31.2 

30.7 

30.9 

33.0 

Av. 

16.5 

16.4 

16.6 

16.8 

17.0 

17.2 

17.5 

17.2 

17.2 

17.0 

16.7 

16.7 

16.9 
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TABLE  12.    Cotton  Lint:  Average  Price  per  Pound  Received  by  United  States 
Farmers  on  the  15th  of  each  Month,  August  1909 -December  1948 


Year 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Av. 

1909. . . 

11.5 

2 

13.2 

13.8 

14.2 

1910. .  . 

ii!3 

14.6 

14.6 

14.0 

14.1 

U.O 

14.  i 

14.4 

13 

8 

13 

6 

14.0 

14.2 

14.0 

1911. .  . 

14.4 

14.1 

13.9 

14 

0 

14 

4 

14.5 

13.8 

12.5 

11 

0 

9 

6 

8.8 

8.6 

12.5 

1912. .  . 

8.7 

9.4 

10.0 

10.5 

11 

0 

11. 1 

11 .6 

11.6 

11 

2 

11 

0 

11 

4 

12.0 

10.8 

1913. .  . 

12.0 

11.8 

11.8 

11 

7 

11 

6 

11.6 

11.6 

11.6 

12 

6 

13 

2 

12.6 

12.0 

12.0 

1914. .  . 

11.8 

12.2 

12.2 

12.0 

12.3 

12.4 

12.4 

10.6 

Q 
O 

7 

0 

6.6 

6.7 

10.4 

1915.  .  . 

7.0 

7.4 

7.8 

8.6 

8.8 

8.6 

8.4 

8.3 

9 

8 

11 

4 

11 

4 

11.4 

9.1 

1916. .  . 

11.4 

11.3 

11.3 

11 

5 

11 

8 

12.4 

12.6 

13.6 

15 

0 

16 

8 

18.8 

18.4 

13.7 

1917. .  . 

17.0 

16.4 

17.0 

18 

4 

19.6 

22.4 

24.5 

23.8 

23 

4 

25 

3 

27.5 

28.3 

22.0 

1918. .  . 

29.3 

30.0 

31.0 

30.2 

28.0 

28.0 

28.2 

30.0 

32 

0 

30 

6 

28 

4 

28.2 

29.5 

1919. .  . 

26.8 

24.4 

24.2 

25.2 

27.8 

30.3 

31.8 

31.4 

on 

Q 

o 

33 

9 

36 

0 

35.8 

29.9 

1920. .  . 

36.0 

36.2 

36.8 

37 

5 

37.4 

37.3 

37.1 

34.0 

28 

3 

22 

4 

16 

6 

12.7 

31.0 

1921 . .  . 

11.6 

11.0 

9.8 

9 

4 

9 

6 

9.7 

9.7 

11.2 

16 

2 

18.8 

17 

0 

16.2 

12.5 

1922 .  .  . 

15.9 

15.7 

16.0 

16 

0 

17.3 

19.6 

20.6 

20.9 

20 

6 

21 

2 

23 

1 

24.2 

19.3 

1923 . .  . 

25.2 

26.8 

28.0 

27.6 

26.2 

25.9 

24.8 

23.8 

25 

6 

28.0 

29 

9 

32.1 

27.0 

1924.  .  . 

32.5 

31.4 

27.7 

28 

7 

28 

1 

27.8 

27.3 

27.8 

22 

2 

23.1 

22 

5 

22.2 

26.8 

1925. .  . 

22.7 

23.0 

24.5 

23 

7 

23.0 

23.0 

23.4 

23.4 

22 

5 

21 

5 

18 

1 

17.4 

22.2 

1926. .  . 

17.4 

17.6 

16.5 

16 

6 

16.0 

16.1 

15.4 

16.1 

16 

8 

11 

7 

11 

0 

10.0 

15.1 

1927 .  .  . 

10.6 

11.5 

12.5 

12 

3 

13.9 

14.8 

15.5 

17. 1 

22 

5 

21 

0 

20 

0 

18.7 

15.9 

1928.  .  . 

18.6 

17.1 

17.9 

18 

8 

20.1 

19.7 

21.0 

18.4 

17 

4 

18.1 

17 

8 

18.1 

18.6 

1929. .  . 

18.0 

18.1 

18.9 

18 

6 

18 

0 

18.0 

17.8 

17.9 

18 

2 

17.6 

16 

3 

16.1 

17.8 

1930 .  .  . 

15.9 

14.9 

13.8 

14 

8 

14.5 

14.0 

11.9 

11.2 

9 

9 

9 

2 

9 

6 

8.7 

12.4 

1931 .  .  . 

8.8 

9.3 

9.6 

9 

4 

8.9 

7.7 

8.4 

6.1 

5 

9 

5.2 

6 

0 

5.5 

6.9 

1932 .  .  . 

5.7 

5.9 

6.3 

5 

8 

5.3 

4.6 

5. 1 

6.5 

7 

1 

6.3 

5 

9 

5.4 

5.8 

1933 .  .  . 

5.6 

5.6 

6.2 

6 

3 

8.3 

8.9 

10.7 

8.8 

8 

8 

9 

0 

9 

6 

9.7 

8.1 

1934.  .  . 

10.4 

11.8 

11.8 

11 

6 

11 

1 

11.6 

12.3 

13.0 

13 

1 

12 

6 

12 

4 

12.4 

12.0 

1935.  .  . 

12.6 

12.4 

11.5 

11 

7 

12 

0 

11.8 

11.9 

11.4 

10.6 

10 

9 

11 

5 

11.4 

11.6 

1936.  .  . 

11.1 

11.0 

11.1 

11 

2 

11 

3 

11.4 

12.6 

12.3 

12.6 

12 

2 

12.0 

12.4 

11.8 

1937 .  .  . 

12.4 

12.6 

13.7 

13 

7 

12 

9 

12.5 

12.4 

10.6 

9.0 

8 

3 

8 

2 

8.0 

11.2 

1938. .  . 

7.8 

7.8 

7.9 

8 

1 

8 

1 

8.3 

8.6 

8.0 

8 

3 

8 

8 

8 

7 

8.6 

8.2 

1939.  .  . 

8.7 

8.6 

8.4 

8 

4 

8 

6 

8.7 

8.9 

9.9 

9.3 

8 

6 

8.7 

9.4 

8.8 

1940 .  .  . 

10.1 

10.1 

10.2 

10 

0 

8 

8 

10.0 

11.6 

9.1 

9.3 

9 

4 

9 

4 

9.4 

9.8 

1941 .  .  . 

9.4 

9.7 

9.6 

10 

1 

11 

5 

12.7 

14.2 

15.5 

17.7 

16 

7 

15.9 

16.3 

13.3 

1942.  .  . 

17.8 

18.3 

18.0 

18 

8 

18 

8 

17.9 

18.4 

18.0 

18.6 

18 

9 

19 

2 

19.5 

18. 5 

1943.  .  . 

19.7 

19.7 

19.9 

20 

1 

20 

1 

20.0 

19.6 

19.8 

20.2 

20 

3 

19.4 

19.8 

19  J9 

1944. .  . 

20.1 

19.9 

20.0 

20.2 

19 

8 

20.2 

20.3 

20.1 

21 

0 

21 

2 

20 

8 

20.8 

20.4 

1945. .  . 

20.2 

20.0 

20.2 

20.2 

20 

5 

20.9 

21.2 

21.3 

21 

7 

22 

3 

22.5 

22.8 

21.2 

1946. . . 

22.4 

23.0 

22.7 

23.6 

24 

1 

26.0 

30.8 

33.5 

35.3 

37 

7 

29 

2 

30.0 

28.2 

1947. .  . 

29.7 

30.6 

31.9 

32.3 

33 

5 

34.1 

35.9 

33.1 

31 

2 

30 

6 

31 

9 

34.1 

32.4 

1948. . . 

33.1 

30.7 

31.8 

34.1 

35 

3 

35.2 

33.0 

30.4 

30.9 

31 

1 

30.5 

29.6 

32.1 

Av. 

16.5 

16.4 

16.6 

16.6 

17.0 

17.3 

17.7 

17.4 

17.4 

17.3 

16.9 

16.8 

17.0 
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TABLE  13.  Cotton,  Middling:  Average  Spot  Price  per  Pound  at  New  Orleans, 
September  1900-March  1948 


Year 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Av. 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1900  , 

10.39 

9.57 

9 

48 

9 

50 

1901 .  .  . 

9.52 

9 

20 

8 

49 

8.15 

7 

69 

8 

05 

8 

33 

8.28 

8.15 

7.99 

7 

32 

7 

93 

8.26 

1902 .  .  . 

7.88 

8 

08 

8 

54 

9 

13 

9 

39 

9 

15 

8.94 

8.43 

8.43 

8.22 

7 

82 

8 

14 

8.51 

1903 .  .  . 

8.66 

9 

36 

9 

73 

10.05 

11 

14 

12 

71 

13 

02 

12.70 

10.72 

9.66 

10 

72 

12 

52 

10.92 

1904.  .  . 

14.06 

14.38 

15 

07 

14 

45 

13 

41 

11 

38 

10 

86 

10.59 

10.54 

9.80 

9 

50 

7 

48 

11.79 

1905. .  . 

6.83 

7 

45 

7 

45 

7 

39 

7 

90 

8.87 

10.61 

10.48 

10.26 

10.16 

11 

28 

11 

88 

9.21 

1906. .  . 

11.56 

10 

67 

10 

84 

11 

28 

11 

33 

10.  S9 

10 

96 

9.99 

9.24 

10.76 

10 

39 

10 

53 

10.71 

1907. . . 

10.46 

10 

49 

10 

83 

10 

79 

11 

85 

12.81 

12.89 

13.13 

12.41 

11.19 

10 

84 

11 

54 

11.60 

1908. .  . 

11.84 

11 

63 

10 

93 

10 

20 

10 

86 

11 

59 

10 

81 

9.92 

9.11 

8.92 

8 

97 

8 

78 

10.30 

1909 .  .  . 

9.34 

9 

42 

9 

39 

10 

03 

10 

59 

11 

04 

12 

13 

12.28 

12.66 

13.48 

14 

40 

14 

96 

11.64 

1910.  .  . 

15.23 

14 

88 

14 

74 

14 

64 

14 

89 

14.85 

14.93 

14.92 

13.49 

14.21 

14 

50 

14 

85 

14.68 

1911.  .  . 

14.95 

14 

62 

14 

54 

14 

70 

15 

48 

15 

26 

14 

30 

11.96 

11.29 

9.61 

9 

35 

9 

17 

12.94 

1912.  .  . 

9.53 

10 

31 

10 

65 

11 

61 

11 

72 

12 

07 

12 

93 

12.07 

11.37 

10.95 

12 

15 

12 

81 

11.51 

1913. .  . 

12.58 

12 

61 

12 

45 

12 

44 

12 

29 

12 

44 

12 

34 

12.02 

13.11 

13.73 

13 

26 

12 

98 

12.69 

1914. .  . 

12.93 

12 

90 

12 

95 

13 

11 

13 

36 

13.79 

13 

34 

1 

28.42 

7.02 

7 

43 

7 

18 

11.13 

1915. . . 

7.87 

8 

01 

8 

34 

9 

43 

9 

04 

9 

12 

8 

71 

8.94 

10.40 

11.95 

11 

50 

11 

89 

9.60 

1916. .  . 

12.04 

11 

45 

11 

73 

11 

88 

12 

61 

12 

80 

13 

03 

14.26 

15.27 

17.24 

19 

45 

18 

34 

14.18 

1917. .  . 

17.33 

17 

14 

17 

94 

19 

51 

20.06 

24 

18 

25 

41 

25.07 

21.68 

26.76 

28 

07 

29 

07 

22.68 

1918. .  . 

31.07 

30 

91 

32 

76 

33 

05 

28.90 

30 

71 

29 

50 

30.23 

33.22 

31.18 

29 

75 

29 

44 

30.89 

1919. . . 

28.84 

26 

97 

26 

84 

26 

70 

29.22 

32 

09 

33 

93 

31.38 

30.38 

35.28 

39 

58 

39 

89 

31.76 

1920 . . . 

40.28 

39 

39 

40 

69 

41 

41 

40 

31 

40 

49 

39 

41 

34.03 

27.48 

20.95 

17 

65 

14 

59 

33.06 

1921 . . . 

14.53 

12 

85 

11 

08 

11 

17 

11 

80 

11 

03 

11 

49 

12.78 

19.35 

18.99 

17 

27 

17 

16 

14.12 

1922. .  . 

16.53 

16 

36 

16 

74 

16 

80 

19 

31 

21 

68 

22 

01 

21.55 

20.74 

22.05 

25 

34 

25 

48 

20.38 

1923 .  .  . 

27.51 

28 

78 

30 

43 

28 

42 

26 

63 

28 

61 

25 

73 

24.22 

27.71 

29.18 

,  33 

68 

34 

88 

28.82 

1924 .  .  . 

33.93 

31 

90 

28.74 

30 

41 

30 

70 

29 

43 

9Q 

9^ 

26.65 

22.79 

23.48 

23 

95 

23 

66 

27.90 

1925.  .  . 

23.66 

24 

61 

25 

52 

24 

52 

23 

54 

24 

07 

24 

05 

23.07 

23.09 

20.86 

19 

82 

19 

27 

23.01 

1926.  .  . 

20.26 

19 

83 

18 

35 

18 

11 

18 

06 

17 

54 

18 

24 

18.01 

16.14 

12.68 

12 

52 

12 

22 

16.83 

1927.  .  . 

13.17 

13 

82 

14.10 

14.42 

15 

68 

16 

47 

17 

63 

19.36 

21.53 

20.73 

19 

99 

19 

26 

17.18 

1928 .  .  . 

18.72 

17 

90 

18.94 

20.07 

20 

77 

21 

10 

21 

45 

19.00 

17.94 

18.79 

19 

00 

19 

36 

19.42 

1929 .  .  . 

19.14 

19 

07 

19 

97 

19 

23 

18 

74 

18 

81 

18 

73 

18.57 

18.45 

18.08 

17 

19 

17 

04 

18.58 

1930 .  .  . 

16.84 

15 

25 

14 

87 

15 

79 

15 

60 

13 

56 

12 

65 

11.56 

10.58 

10.40 

10 

63 

9 

65 

13.12 

1931 .  .  . 

9.87 

10 

63 

10 

59 

9.95 

9 

08 

8 

86 

9 

10 

7.02 

6.20 

6.06 

6 

32 

6 

10 

8.32 

1932 .  .  . 

6.50 

6 

69 

6 

74 

6 

12 

5 

70 

5 

18 

5 

73 

7.29 

7.58 

6.51 

6 

12 

5 

84 

6.33 

1933 .  .  . 

6.12 

5 

92 

6 

32 

6 

88 

8 

58 

9 

33 

10 

68 

9.48 

9.38 

9.29 

9 

74 

9 

94 

8.47 

1934 .  .  . 

10.95 

12 

07 

12 

16 

11 

81 

11 

39 

12 

13 

12 

75 

13.28 

13.01 

12.58 

12 

59 

12 

78 

12.29 

1935.  .  . 

12.70 

12 

58 

11 

57 

11 

81 

12 

31 

11 

96 

12 

15 

11.36 

10.68 

11.16 

12 

00 

11 

82 

11.84 

1936 .  .  . 

11.71 

11 

38 

11 

46 

11 

60 

11 

62 

12 

12 

12 

92 

12.12 

12.28 

12.26 

12 

21 

12 

67 

12.03 

1937. .  . 

13.03 

13 

06 

14 

19 

13 

94 

13 

13 

12 

50 

12 

12 

10.34 

8.84 

8.23 

7 

98 

8 

32 

11.31 

1938 .  .  . 

8.69 

9 

08 

9 

07 

8 

94 

8 

62 

8 

47 

8 

91 

8.40 

7.99 

8.53 

8 

72 

8 

49 

8.66 

1939 .  .  . 

8.60 

8 

60 

8 

6S 

8 

61 

9 

30 

9 

45 

9 

37 

8.95 

9.02 

8.92 

9 

40 

10 

64 

9.13 

1940.  .  . 

10.79 

10 

67 

10 

43 

10 

54 

10 

05 

10 

54 

10 

35 

9.72 

9.34 

9.27 

9 

57 

9 

74 

10.08 

19413... 

9.90 

10 

02 

10 

59 

10 

87 

12 

24 

13 

55 

15 

38 

i fi  in 
10 .  ±u 

id  .  yo 

1  P.  9Q 

16 

34 

17 

18 

13.78 

1942. . . 

18^90 

19 

19 

19 

42 

19 

50 

19 

30 

18 

20 

19 

28 

18.50 

18.64 

18.79 

19 

16 

19 

51 

19.03 

1943 .  .  . 

20.27 

20 

59 

20 

97 

20 

95 

20 

78 

20 

84 

20 

53 

20.18 

20.20 

20.15 

19 

52 

19 

46 

20.37 

1944 

19.92 

20 

50 

20 

89 

20 

86 

20 

80 

21 

36 

21 

49 

Ol  9Q 

91  OA 

Zl .  Z4 

21 . 46 

21 

22 

21 

38 

21.03 

1945!  '.  '. 

21.45 

21 

39 

21 

57 

21 

93 

22 

40 

22 

55 

22 

41 

22.21 

22.34 

22.96 

23 

80 

24 

30 

22.44 

1946 .  .  . 

24.59 

25.70 

26 

65 

27 

52 

27 

35 

29 

06 

33 

41 

35.45 

36.86 

35.94 

30 

70 

32 

14 

30.45 

1947.  .  . 

31.68 

33.12 

34.93 

35 

03 

35 

87 

37 

05 

37 

04 

34.02 

31.37 

31.55 

33 

42 

35 

63 

34.22 

1948.  .  . 

34.98 

32.63 

33 

99 

Av. 

12 

15.78 

15 

80 

15.95 

16.08 

16 

20 

16.59 

16.83 

16.33 

15.91 

15.83 

16.00 

16 

16.11 

JMarket  closed. 

2No  quotations  prior  to  September  23.   Average  for  7  days'  business. 

3Prior  to  August  1941  prices  are  for  %-inch  cotton;  thereafter,  15/ic-inch  cotton. 

Source:  September  1900  through  July  1909  from  Yearbook  of  Agriculture,  1923,  p.  809. 
August  1909  through  July  1928  from  Yearbook  of  Agriculture,  1931,  p.  682. 
August  1928  through  July  1937  from  Agricultural  Statistics,  1939,  p.  115. 
August  1937  through  March  1948  from  Commodity  Yearbook,  1948,  p.  192. 
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TABLE  14.    Cotton,  Middling:  Average  Spot  Price  per  Pound  at  10  Markets, 
August  1915-March  1948* 


Year 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

i 

Av. 

1915 

8.8C 
14.32 
25.26 
31.05 
31.50 

10. 2£ 
15.31 

22.08 
33.38 
30.30 

11.99 
17.38 
26.86 
31.11 
35.44 

11.49 
19.54 
28.21 
29.27 
39.59 

11.97 
18.44 
29.19 
29.22 
39.70 

1916. . . 

1917 .  .  . 

1918.  .  . 

1919 .  .  . 

12.10 
17.70 
31.05 
28.51 

11.54 
16.54 
30.97 
26.55 

11.78 
18.29 
32.84 
26.40 

11.94 
19.72 
32.87 
26.84 

12.67 
20.15 
29.32 
29.21 

12.89 
24.33 
30.10 
31.84 

13.11 

25.45 
29.44 
33.80 

14.25 
22.82 
30.88 
31.64 

1920.  .  . 

1921 .  .  . 

1922 .  .  . 

1923 .  .  . 

1924.  .  . 

40.46 
14.42 
17.04 
27.39 
33.69 

39.49 
12.93 
16.73 
28.62 
31.73 

40.68 
11.19 
17.12 
30.21 
28.54 

41.74 
11.01 
16.92 
28.28 
30.25 

41.01 
11.55 
19.22 
26.47 
30.32 

40.58 
10.77 
21.58 
28.20 
29.37 

39.58 
11.13 
22.27 
25.87 
29.32 

34.78 
12.53 
21.53 
24.22 
27.16 

28.24 
19.50 
20.72 
27.67 
22.74 

21.38 
19.25 
22.11 
28.90 
23.29 

17.83 
17.43 
25.20 
33.30 
23.63 

14.63 
17.47 
25.40 
34.39 
23.40 

33.37 
14.10 
20.49 
28.63 
27.79 

1925.  .  . 
1926 . .  . 
1927 . . . 
1928. . . 
1929. . . 

23.52 
20.04 
12.72 
18.44 
18.88 

24.51 
19.63 
13.45 
17.60 
18.86 

25.51 
18.33 
13.74 
18.76 
19.78 

24.56 
18.05 
14.08 
19.76 
18.95 

23.61 
17.95 
15.38 
20.54 
18.23 

24.19 
17.52 
16.10 
20.82 
18.36 

24.55 
17.92 
17.34 
21.25 
18.29 

23.35 
17.65 
19.16 
18.72 
18.04 

23.23 
15.96 
21.19 
17.72 
18.01 

20.95 
12.40 
20.35 
18.46 
17.62 

19.92 
12.17 
19.74 
18.70 
16.75 

19.31 
11.81 
18.99 
19.07 
16.64 

23.10 
16.66 
16.85 
19.15 
18.20 

1930. .  . 

1931 .  .  . 

1932 .  .  . 

1933 .  .  . 

1934.  .  . 

16.56 
9.37 
6.15 
6.01 

10.91 

15.11 
10.12 
6.40 
5.85 
12.02 

14.74 
10.15 
6.44 
6.19 
12.09 

15.40 
9.50 
5.83 
6.84 

11.66 

15.12 
8.70 
5.41 
8.49 

11.28 

13.21 
8.42 
4.99 
9.28 

12.04 

12.21 
8.66 
5.54 
10.52 
12.58 

11.14 
6.57 
7.08 
9.24 

13.12 

10.15 
5.83 
7.40 
9.19 

12.85 

9.82 
5.75 
6.37 
9.16 
12.40 

10.09 
5.95 
6.03 
9.65 

12.46 

9.16 
5.78 
5.72 
9.87 
12.60 

12.73 
7.90 
6.11 
8.36 

12.17 

1935. .  . 
1936. . . 
1937. . . 
1938. . . 
1939. . . 

12.55 
11.62 
12.84 
8.54 
8.54 

12.47 
11.32 
12.90 
8.92 
8.52 

11.57 
11.38 
14.15 
8.89 
8.64 

11.80 
11.57 
13.91 
8.75 
8.51 

12.33 
11.56 
13.12 
8.51 
9.16 

11.97 
11.96 
12.50 
8.39 
9.50 

12.22 
12.90 
12.12 
8.83 
9.37 

11.37 
12.07 
10.23 
8.37 
8.98 

10.48 
12.05 
8.72 
8.10 
8.88 

10.96 
12.07 
8.14 
8.55 
8.83 

11.77 
12.06 
7.84 
8.65 
9.22 

11.70 
12.60 
8.16 
8.45 
10.38 

11.77 
11.93 
11.22 
8.58 
9.04 

1940. . . 
1941f.. . 

1942 .  .  . 

1943.  .  . 

1944 .  .  . 

10.62 
9.89 
18.99 
20.44 
20.17 

10.62 
9.92 
19.23 
20.71 
20.81 

10.42 
10. 37 
19.55 
21.16 
21.07 

10.44 

lu.  oo 

20.23 
21.20 
21.04 

9.93 

1  9  9"? 

20.01 
21.12 
21.01 

10.29 

lo.  O/ 

18.94 
21.11 
21.52 

10.19 
15.36 
19.42 
20.85 
21.64 

9.72 
16. 14 
18.57 
20.45 
21.41 

9.28 
17. 10 
18.72 
20.44 
21.40 

9.17 
16.49 
18.89 
20.32 
21.59 

9.45 
16.38 
19.27 
19.70 
21.38 

9.65 
17.26 
19.67 
19.68 
21.55 

9.98 
13.80 
19.29 
20.60 
21.22 

1945. .  . 

1946 .  .  . 

1947.  .  . 

1948.  .  . 

21.66 
24.71 
31.88 
35.15 

21.59 
25.84 
33.31 
32.76 

21.75 
26.79 
35.15 
34.19 

22.12 
27.70 
35.13 

22.58 
27.44 
35.99 

22.69 
29.15 
37.18 

22.59 
33.40 
37.52 

22.38 
35.49 
34.34 

22.50 
36.88 
31.56 

23.13 
36.07 
31.73 

23.93 
30.89 
33.61 

24.51 
32.38 
35.79 

22.62 
30.56 
34.43 

18.04 

17.96 

18.24 

18.36 

18.42 

18.86 

19.23 

18.62 

18.36 

18.28 

18.42 

18.52 

18.44 

*Norfolk,  Augusta,  Savannah,  Montgomery,  New  Orleans,  Memphis,  Little  Rock,  Dallas,  Houston, 
and  Galveston. 

tPrior  to  August  1941  prices  are  for  %-inch  cotton;  thereafter,  "/i6-inch  cotton. 
Source:  August  1915- July  1919  from  Yearbook  of  Agriculture,  1931,  p.  682. 

August  1919- July  1928  from  Yearbook  of  Agriculture,  1935,  p.  433. 
August  1928-Dec.  1938  from  Agricultural  Statistics,  1939,  p.  115. 
January  1939- July  1941  from  Agricultural  Statistics,  1942,  p.  117. 
August  1941-March  1948  from  Commodity  Yearbook,  1948,  p.  192. 
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TABLE  15.    Cottonseed:  Production,  Farm  Price,  Quantity  Crushed,  and  Products 
Obtained,  United  States,  1874-1947 


Year  beginning 
August 


Pro- 
duction 


1,000 
tons 

1,687 
2,057 
1,969 
2,148 
2,268 

2,616 
3,039 
2,455 
3,266 
2,639 

2,625 
3,045 
3,018 
3,291 
3,310 

3,495 
4,093 
4,274 
3,183 
3,579 

4,792 
3,416 
4,070 
5,253 
5,472 


4,830 
4,630 
5,092 
4,716 

6,427 
5,060 
5,913 
4,952 
5,904 

4,462 
5,175 
6,997 
6,104 
6,305 

7,186 
4,992 
5,113 
5,040 
5,360 
5,074 


24.35 
26.11 
17.18 
18.36 
21.96 

15.51 
30.15 
45.63 
64.28 
65.23 
65.79 


Quantity 
crushed 


1,000 
tons 

84 
123 

98 
150 
181 

235 
182 
295 
392 
396 

499 
578 
694 
823 
794 

874 
1,023 
1,068 
1,050 
1,431 

1,677 
1,435 
1,628 
2,101 
2,353 

2,479 
2,415 
3,154 
3,269 
3,241 

3,345 
3,131 
3,844 
2,565 
3,670 

3,269 
4,106 
4,921 
4,580 
4,848 

5,780 
4,202 
4,479 
4,252 
4,479 
4,013 


Products  obtained 


Oil 


I,  000 
gallons 

3,370 
4,940 
3,940 
6,020 
7,260 

9,420 
7,290 

II,  780 
15,680 
15,840 

19,950 
23,140 
27,770 
32,910 
31,770 

34,950 
40,930 
42,740 
42,010 
57,260 

67,090 
57,390 
65,120 
84,040 
94,110 

93,330 
96,610 
118,610 
122,910 
121,880 

133,820 
125,700 
153,760 
103,050 
146,790 

131,000 
167,970 
201,650 
185,750 
193,330 

229,260 
167,110 
187,688 
174,996 
176,711 
161,529 


Cake  and 
meal 


1,000 
tons 

30 
43 
34 
53 
64 

82 
64 
103 
137 
138 

174 
202 
243 
288 
278 

306 
358 
374 
368 
501 

587 
•  502 
570 
735 
823 

884 
845 
1,125 
1,165 
1,156 

1,360 
1,272 
1,563 
1,043 
1,492 

1,326 
1,792 
2,151 
1,999 
2,220 

2,648 
1,923 
2,225 
2,068 
2,170 
1,817 


Hulls 


1,000 
tons 


1,169 
1,139 
1,487 
1,541 
1,528 

1,213 
1,135 
1,393 
927 
1,330 

1,189 
1,375 
1,642 
1,540 
1,400 

1,677 
1,220 
969 
996 
1,137 
1,143 


{Continued) 
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TABLE  15— (continued) 


Year  beginning 
August 

Pro- 
duction 

Season 
average 

price 
received 
by  farmers 

Quantity 
crushed 

Products  obtained 

Oil 

Cake  and 
meal 

Hulls 

Linters1 

1,000 

Dollars 

1,000 

1,000 

1,000 

1,000 

1,000 

tons 

per  ton 

tons 

gallons 

tons 

tons 

bales 

1920  

5,966 

25.65 

4,069 

174,558 

1,786 

1,256 

429 

1921  

3,528 

29.14 

3,008 

1 OA  f\CSi 

1Z4 ,  Ut>o 

l,ooo 

Mo  I 

ooZ 

1922  

4,330 

30.42 

3,242 

133,723 

1,487 

944 

591 

1923  

4,503 

41.23 

3,308 

130,616 

1,518 

941 

640 

6,050 

33.25 

4,605 

187,171 

2,126 

1,331 

858 

1925  

7,150 

31.59 

5,558 

215,602 

2,597 

1,547 

1,044 

1926  •  

7,989 

22.04 

6,306 

OC^I  "791 
ZDl ,  /  ZI 

9  QAC\ 

1,004 

1    f\A  9 
1  ,U4Z 

1927  

5,758 

34.83 

4,654 

196,881 

2,093 

1,320 

875 

1928  

6,319 

34.17 

5,061 

213,884 

2,282 

1,368 

1,086 

1929  

6,406 

30.92 

5,016 

209,643 

2,232 

1,384 

1,038 

1930  

6,028 

22.04 

4,715 

192,251 

2,165 

1,304 

824 

1931  

7,310 

8.97 

5,328 

99C  QQQ 
ZZt) , OOO 

o  /ir>i 

1 ,  DLL 

07c 
o/O 

1932  

5,815 

10.33 

4,621 

192,757 

2,093 

1,312 

741 

1933  

5,511 

12.88 

4,157 

173,705 

1,889 

1,103 

801 

4,256 

33.00 

3,550 

147,811 

1,614 

913 

805 

1935  

4,634 

30.54 

3,818 

155,165 

1,739 

988 

876 

1936  

5,472 

33.36 

4,498 

1  $J1  QP.A 
lol ,  O04 

9  nQi 
Z ,  Uo  1 

1 ,  144 

1    1 97 

1937  

7,844 

19.51 

6,326 

261,531 

2,830 

1,626 

1,471 

1938  

4,950 

21.79 

4,471 

187,922 

2,023 

1,161 

1,113 

1939  

4,869 

21. 17 

4, 151 

176,699 

1,882 

1,055 

1,072 

1940  

5,286 

21.73 

4,398 

190 , 063 

1,954 

1 , 107 

1,208 

1941  

4,553 

47.65 

4,008 

166,650 

1,753 

992 

1,183 

1942  

5,202 

45.61 

4,498 

186,738 

1,995 

1,085 

1,354 

1943  

4,688 

52.10 

3,955 

164,777 

1,834 

927 

1,180 

1944  

4,902 

52.70 

4,254 

176,539 

1,954 

984 

1,247 

1945  

3,664 

51.10 

3,262 

135,673 

1,434 

783 

989 

1946  

3,513 

72.00 

3,090 

129,744 

1,363 

727 

992 

1947  

4,681 

85.90 

4,081 

169,937 

1,898 

922 

1,281 

iBales  are  500  pounds  net  from  1874-1919;  running  bales  1920-1947. 

Source:  1874-1898 — Gilbeart  H.  Collings,  The  Production  of  Cotton.      New  York:  John  Wiley  and  Sons, 
Inc.,  1926,  pp.  232-33. 

1899-1919 — Yearbook  of  Agriculture,  1923,  except  linters'  production,  which  was  taken  from  The 
Production  of  Cotton  by  Collings,  and  oil  (source  below) . 

1920-1942—  The  Cotton  Situation,  "An  Analysis  and  Statement  of  the  Statistics  Relating  to  Cotton, 
1919-1944."  Prepared  by  Wells  and  Porter  for  the  Special  Committee  on  Agriculture  on 
Post-War  Farm  Programs — Hearings  on  December  4,  1944.  Data  on  oil  (1920-47)  were 
taken  from  Bureau  of  Census  Bulletin,  "Cotton  Production  and  Distribution,"  in  pounds 
and  converted  to  gallons  allowing  7.5  pounds  per  gallon. 

1943-45— Agricultural  Statistics,  1946. 

1946-47— Louisiana  Office  of  Agricultural  Estimates,  B.A.E.,  U.S.D.A. 
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TABLE  16.    Cottonseed:  Production,  Disposition,  Price,  and  Farm  Value, 

Louisiana,  1909-47 


Year  beginning 
August 

Pro- 
duction 

Left 
on 
farms 

Sold 
to  oil 
mills1 

Exchanged 
for 
meal 

Season 
average 

price 
received 

by 
farmers 
per  ton 

Vak 

le  of 

Pro- 
duction 

Sales 

1,000 

1,000 

1,000 

1,000 

Dollars 

1,000 

1,000 

tons 

tons 

tons 

tons 

per  ton 

dollars 

dollars 

1909  

112 

27 

85 

5 

22.70 

2,542 

1,930 

1910  

109 

29 

80 

5 

25.64 

2,795 

2,051 

171 

46 

125 

10 

18.03 

3,083 

2,258 

1912  

167 

35 

132 

12 

18.79 

3,138 

2,480 

1913  

197 

37 

160 

10 

18.74 

3,692 

2,998 

1914  

199 

24 

175 

10 

15.26 

3,037 

2,670 

151 

26 

125 

5 

27.26 

4,116 

3,408 

1916  

197 

27 

170 

5 

42.83 

8,438 

7.281 

1917  

284 

34 

250 

2 

60.94 

17,307 

15,235 

1918  

261 

31 

230 

5 

64.69 

16,884 

l4,S79 

132 

32 

100 

5 

64.48 

8,511 

6,448 

172 

47 

125 

10 

29.07 

5,000 

3,634 

1921  

124 

24 

100 

10 

27.39 

3,396 

2,739 

1922  

152 

32 

120 

10 

28.12 

4,274 

3,374 

1923  

163 

38 

125 

5 

40.35 

6,57? 

5,044 

219 

44 

175 

5 

31.18 

6,828 

5,456 

1925  

404 

53 

351 

11 

30.68 

12,395 

10,769 

1926  

368 

44 

324 

10 

21.25 

7,820 

6,885 

1927  

243 

46 

197 

4 

32.77 

7,963 

6,456 

1928  

326 

51 

275 

8 

31.76 

10,354 

8,734 

1929  

376 

76 

300 

12 

29.60 

11,130 

8,880 

1930  

330 

75 

255 

17 

21.28 

7,022 

5,426 

1931  

416 

96 

320 

29 

7.67 

3,191 

2,454 

1932  

290 

60 

230 

16 

10.11 

2,932 

2,325 

1933  

223 

43 

180 

9 

12.20 

2,721 

2,196 

225 

30 

195 

4 

31.78 

7,150 

6,197 

251 

41 

210 

13 

30.35 

7,618 

6,374 

349 

64 

285 

11 

33.77 

11,786 

9,624 

1937  

454 

74 

380 

25 

18.79 

8,531 

7,140 

1938  

278 

43 

235 

16 

20.58 

5,721 

4,836 

304 

39 

265 

19 

IS.  24 

5,849 

5,099 

1940  

191 

28 

163 

8 

20.32 

3,881 

3,312 

1941  

135 

20 

115 

3 

47.54 

6,418 

5,467 

1942  . 

243 

23 

220 

44.44 

10,799 

9,777 

1943  

299 

39 

260 

8 

51.60 

15^428 

13  ,'416 

1944  

250 

25 

225 

8 

50.20 

12,550 

11,295 

1945  

163 

23 

140  • 

6 

49.80 

8,104 

6,972 

1946  

103 

18 

85 

5 

61.90 

6,376 

5,262 

1947  

201 

26 

175 

5 

79.80 

16,040 

13,965 

includes  quantity  exchanged  for  meal. 


Source:    1909-27  from  Disposition  of  Cottonseed,  1909-1936,  by  Stales.    Published  by  Bureau  of  Agricultural 
Economics,  October  1937. 

1928-44  from  Farm  Production,  Disposition,  and  Value  of  Cotton  and  Cottonseed  and  Related  Data, 

1928-44.  Published  by  B.A.E.,  October  1945. 
1945  from  Agricultural  Statistics,  1946. 

1946-47  from  Cotton  Production,  "Cotton  and  Cottonseed  Production,  1947."  Mimeographed 
release  of  B.A.E.,  published  May  7,  1948. 
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TABLE  17.    Cottonseed:  Production,  Disposition,  Price,  and  Farm  Value, 
United  States,  1909-1947 


Year  beginning 

Ancnicf" 

Pro- 
duction 

Left 
on 
farms 

Sold 
to  oil 
mills1 

Exchanged 
for 
meal 

Season 
average 

price 
received 

by 
farmers 
per  ton 

Value  of 

Jrro- 
duction 

Sales 

1,000 

1,000 

1,000 

1,000 

Dollars 

1 ,000 

1 

000 

tons 

tons 

tons 

tons 

per  ton 

dollars 

dollars 

1909 

4  442 

1  173 

^  9fiQ 
0 ,  zoy 

9 

olZ 

24. 15 

l nv  occ 
iu/ , zoo 

7 

8,S46 

1910 

5  156 

1  050 

4 ,  1UO 

ZbZ 

25.99 

noQ 
lo4 , UZo 

10 

6,715 

1911 

6  970 

2  049 

A  Q91 

1 ,  yzi 

4Z0 

17. 15 

1 1  Q  0 
l±y,OoZ 

84,395 

1912  

6^087 

L508 

4,579 

379 

18.33 

ill  ktc; 
111,0/0 

83,933 

1913  

6,286 

1,440 

4,846 

343 

21.90 

137,688 

106,127 

1914 

7  155 

1 , ooO 

K  V7n 

O,  / /U 

443 

15.46 

11U, OU4 

89,204 

1915 

4  963 

/  /  U 

4,  iyo 

Z04 

30. 13 

i4y , ooo 

126,335 

1916 

5  085 

588 

4,  Izfi 

Z40 

45.70 

0"59  /ins 
ZoZ , 4Uo 

205,513 

1917  

5^012 

755 

4,257 

176 

64.30 

QOO  oco 
OZZ ,  ZOZ 

273,725 

1918  

5,341 

884 

4,457 

230 

65.16 

348,044 

290,418 

1919 

5  069 

1 ,  U/O 

q  QQQ 

zoy 

65. 59 

oOZ,  -tOl 

261,901 

1920 

5  966 

1 ,  OOO 

a  1  An 
4 ,  1UU 

OUy 

25. 65 

i       n/i  v 
lOo , U4/ 

105,165 

1921 

3  528 

633 

z ,  oyo 

000 

29.07 

1UZ ,  O/U 

84,' 158 

1922  

4, '330 

1,113 

3,217 

310 

30.33 

101  007 
lol ,00/ 

97,572 

1923  : . .  .  . 

4,503 

1,225 

3,278 

259 

41.21 

185,576 

135,086 

1924 

6  050 

1 , 4Do 

4,  OoY 

OO  A 

zy4 

33 . 25 

oni  19Q 

zui , i/y 

152,518 

1925 

7  150 

1 ,  DoD 

0,  010 

oci 
001 

31 . 69 

oofi  c:c;o 
zzo , ooz 

174,770 

1926 

7  989 

1  fiO<^ 
1  ,  OZO 

O ,  004 

Al  O 

41Z 

22.08 

I/O, coo 

140,517 

1927  

5^758 

1,172 

4,586 

322 

34.86 

onn  kqq 
zuu , oyo 

159,868 

1928  

6,319 

1,234 

5,085 

331 

34.17 

216,191 

173,754 

1929 

6  406 

J. ,  Oo4 

O,  UZZ 

ool) 

20.92 

1  QQ    1  P.A 

iyo, 104 

155,288 

1930 

6  028 

1 , OOo 

4 ,  oyo 

417 

«    22 . 04 

loo , U04 

103,492 

1931 

7  310 

1 ,  oyu 

c;  con 

825 

8.97 

fiC  CT70 
DO, O/O 

50,432 

1932  

5^815 

1,272 

4,543 

545 

10.33 

fin  ono 
ou , ZUZ 

46,945 

1933  

5,511 

1,352 

4,159 

363 

12.88 

71,166 

53,571 

1934 

4  356 

000 

O ,  4io 

zu/ 

33.00 

1  A  n   C7  /I 

14U, 0/ 4 

112,782 

1935 

4  634 

QUA 
oo4 

3 , 750 

300 

30. 54 

1/11  (^07 

141 , OZ/ 

114,522 

1936 

5  472 

yoo 

4,  oiy 

304 

33.36 

1 QO  9Qn 
loZ, ZOU 

150,767 

1937  

7^844 

1,223 

6,621 

658 

19.51 

152,974 

129,208 

1938  

4,950 

690 

4,260 

445 

21.79 

107,874 

92,806 

1939 

4  869 

/yy 

A  (Y7f\ 

4,  U/U 

4oo 

21 . 17 

102,933 

86,150 

1940 

5  286 

/  yo 

a  /ion 
4 ,  4yu 

AQO 

21 . 73 

114,817 

97,552 

1941  

4^553 

593 

3,960 

212 

47.65 

216,961 

188,691 

1942  

5,202 

686 

4,516 

365 

45.61 

237,221 

205,974 

1943  

4,688 

704 

3,984 

431 

52.10 

244,059 

207,472 

1944  

4,902 

540 

4,362 

298 

52.70 

258,163 

229,690 

1945  

3,664 

502 

3,162 

318 

51.10 

187,155 

161 

,578* 

1946  

3,513 

444 

3,069 

215 

72.00 

252,674 

220,932 

1947  

4,679 

600 

4,079 

141 

85.90 

401,737 

350,408 

♦Estimate. 

includes  quantity  exchanged  for  meal. 
Source:  Production,  Left  on  farms,  Sold  to  oil  mills,  1909-27  were  compiled  from  Disposition  of  Cottonseed, 
published  by  Bureau  of  Agricultural  Economics,  October  1937;  season  average  price  and 
value  of  production  were  compiled  from  Agricultural  Statistics,  1946.  Value  of  sales  was 
computed  by  multiplying  the  amount  sold  to  oil  mills  by  season  average  price. 
1928-44 — data  were  compiled  from  Farm  Production,  Disposition  and  Value  of  Cotton  and  Cotton- 
seed and  Related  Data,  1928-44.   Published  by  Bureau  of  Agricultural  Economics,  Oct.  1945. 

1945 —  data  were  compiled  from  Agricultural  Statistics,  1946. 

1946-  47 — Cotton  Production,  "Cotton  and  Cottonseed  Production,  1947."   Published  by  Bureau 
of  Agricultural  Economics,  May  1948. 
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TABLE  18.    Cottonseed:  Average  Price  per  Ton  Received  by  Farmers  on  the  15th  of 
each  Month,  Louisiana,  August  1909-December  1948 


Jan.     Feb.    Mar.    April    May    June     July     Aug.    Sept.     Oct.     Nov.     Dec.  Av 


Dollars  per  ton 


26.50 
26.20 
17.18 
20.20 

17.60 
19.00 
35.00 
50.00 
66.25 

61.00 
66.10 
20.40 
25.60 
38.00 

40.00 
35.00 
25.00 
18.10 
36.50 

35.00 
31.00 
20.00 
9.40 
9.10 

15.50 
38.00 
34.00 
36.00 
17.00 

23.00 
24.20 
24.40 
47.90 
45.00 

50.00 
51.00 
52.00 
91.00 
92.00 


35.60 


26.00 
24.50 
18.40 
21.80 

18.00 
20.50 
40.00 
45.30 
67.20 

61.00 
65.00 
19.50 
25.80 
35.00 

39.00 
33.50 
27.80 
22.20 
35.00 

35.00 
30.00 
20.00 
9.30 
9.00 

16.00 
38.00 
34.00 
37.00 
19.00 

23.00 
24.70 
24.00 
48.20 
45.00 

50.00 
51.00 
51.00 
89.00 
90.00 


35.60 


27.00 
24.30 
18.30 
21.50 

18.20 
20.60 
34.80 
52.70 
68.80 

62.10 
71.00 
19.10 
25.50 
35.00 

45.00 
34.00 
28.10 
23.00 
35.00 

37.00 
31.00 
21.00 
9.80 
9.20 

17.75 
38.00 
34.00 
37.00 
20.00 

22.30 
25.20 
25.00 
48.80 
46.00 

51.00 
51.00 
51.00 
91.00 
89.00 


36.40 


28.00 
24.50 
18.10 
21.70 

20.10 
20.20 
40.70 
55.30 
69.00 

63.00 
75.00 
18.70 
32.70 
38.70 

43.00 
33.60 
27.60 
24.40 
36.00 

36.00 
31.00 
21.00 
9.50 
10.00 

18.00 
36.00 
35.00 
38.00 
20.00 

23.00 
25.50 
26.20 
49.20 
46.50 

51.00 
52.00 
52.00 
90.00 
91.00 


37.20 


28.50 
22.50 
19.30 
22.50 

22.10 
21.10 
32.50 
58.40 
71.00 

63.00 
70.80 
17.20 
33.50 
37.80 

41.50 
35.50 
27.10 
24.10 
39.00 

35.00 
31.00 
21.00 
9.20 
11.50 

19.00 
37.00 
34.00 
38.00 
29.00 

22.50 
25.50 
27.80 
49.00 
47.10 

51.00 
52.00 
52.00 
84.00 
92.00 


37.30 


29.00 
20.30 
17.00 
19.60 

18.00 
19.80 
35.00 
58.00 
68.50 

62.40 
66.70 
18.10 
33.40 
36.00 

40.00 
32.00 
29.30 
24.00 
39.00 

34.00 
29.00 
19.00 
8.30 
12.00 

18.50 
36.00 
33.00 
35.00 
21.00 

23.00 
24.40 
28.90 
46.00 
47.30 

52.00 
53.00 
53.00 
74.00 
90.00 


36.00 


28.50 
21.20 
18.30 
18.50 

20.00 
19.00 
36.50 
54.30 
65.00 

62.00 
65.00 
17.50 
29.80 
38.00 

40.00 
40.00 
32.80 
25.00 
39.00 

33.00 
27.00 
19.40 
8.50 
14.00 

19.00 
36.00 
33.00 
34.00 
21.00 

20.50 
24.00 
34.20 
46.00 
46.50 

53.00 
53.00 
57.00 
74.00 
92.00 


.30 


11.40 
25.80 
24.00 
19.30 
20.00 

21.00 
17.00 
36.50 
60.00 
57.00 

63.00 
55.40 
21.40 
25.00 
40.00 

35.00 
32.30 
28.00 
25.20 
37.00 

29.00 
23.00 
13.60 
8.50 
14.00 

25.00 
29.00 
33.00 
24.00 
21.00 

13.40 
22.00 
35.60 
45.00 
51.00 

51.00 
51.00 
58.00 
69.00 
71.00 


34.10 


11.60 
25.80 
18.00 
18.10 
19.70 

13.20 
21.10 
36.50 
53.50 
67.00 

60.00 
34.70 
26.60 
27.00 
40.00 

31.00 
33.20 
25.10 
33.70 
30.00 

29.00 
23.00 
8.00 
10.60 
11.50 

33.00 
29.00 
34.00 
18.00 
20.00 

20.30 
19.70 
47.00 
44.00 
52.00 

51.00 
49.00 
58.00 
76.00 
67.00 


33.70 


12.70 
26.30 
17.00 
18.40 
19.00 

16.10 

30.60 
45.00 
62.50 
67.00 

62.90 
27.90 
28.00 
27.90 
40.00 

30.00 
29.70 
18.30 
34.60 
32.00 

31.00 
19.00 
6.50 
10.20 
12.75 

34.00 
33.00 
34.00 
17.00 
22.00 

22.20 
20.50 
52.00 
45.00 
52.00 

49.00 
50.00 
63.00 
89.00 
62.00 


34.80 


13.60 
24.80 
18.90 
19.19 
18.00 

13.60 
34.10 
57.00 
66.30 
64.00 

69.70 
27.80 
29.10 
34.70 
42.00 

30.50 
24.50 
17.70 
34.20 
35.00 

30.00 
19.00 
8.80 
9.30 
12.90 

36.00 
34.00 
34.00 
18.00 
22.20 

22.20 
22.00 
49.00 
44.00 
51.00 

50.00 
51.00 
91.00 
87.00 
66.00 


37.40 


Source:    Louisiana  Office  of  Agricultural  Estimates,  Bureau  of  Agricultural  Economics,  United  States 
Department  of  Agriculture. 
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TABLE  19.    Cottonseed:  Average  Price  per  Ton  Received  by  Farmers  on  the  15th  of 
each  Month,  United  States,  September  1910-December  1948 


Year 


Jan. 


Feb. 


Mar. 


April 


May 


June 


July 


Aug.  Sept. 


Oct. 


Nov. 


Dec.  Av. 


Dollars  per  ton 


1910 

26.2: 

J  26. 8( 

5  25. 6i 
)  16.76 
7  21.42 
>  23.48 
17.72 

1911. . 
1912 .  . 
1913 
1914. ' . 

26.3 
16.5' 

22. 7( 

5  25.6 
7  16.8 

5    ZZ.  (J 

)  23.3' 

1  25.41 
I   18. 2, 
21 . 51 
7  23. 6( 

)  26. 11 
L  18.62 
5  21 .  8< 
)  24.  r 

I  25. 4( 
I  19.2 
)  21 .  8* 
7  23.56 

5  23. 3* 
t  19.2' 
I  21.5' 
3  23. 62 

I  22.76 
I  19.0' 
t  21.37 
I  22. 78 

)  20.4. 
L  18. 0: 

7  20.2' 
>  20.16 

5  18. 0< 
2  17.6, 
I  21.0' 
J  13. 81 

)  16. 7: 
L  18.0' 
7  22.01 
?  15.28 

3  25. 3( 
}  16. 6< 
t  18.5' 
22.46 
\  14.01 

»  22.00 
I  18.45 
5  21.80 
20.40 

1915.  .  . 
1916. . . 
1917.  .  . 
1918 
1919.  '.  '. 

19.  U 
36. 8£ 
52.52 

Of  .  0. 

64.92 

t  23.32 
3  36. 71 
51.42 
do.  yt 
64.65 

5  22. 32 
3  36.56 

53.18 
>  68 . 27 

64. 0C 

I  22. 6£ 
)  38.12 
55.94 
68.06 
64.28 

>  22.07 
i  37.91 
55.61 
68. 16 
63.83 

7  20.82 
35.7S 
57.1S 
66.03 
63. 8C 

\  20.05 
36.06 
56. 9C 
64.11 
64.24 

20.14 
35.22 
56.61 
61.34 
66.23 

{  20.98 
\  41.12 
57.58 
67. 9C 
62.13 

I  33.72 
47.  IS 
65.02 
65.85 
66.95 

34.01 
55.82 
69.38 
64.97 
72.65 

35.54 
56.35 
68.29 
65.05 
69.07 

24.55 
41.15 
58.30 
66.20 
65.55 

1920. . . 
1921 . . . 
1922.  .  . 
1923 
1924.'  .'  ! 

69. 88 
18.96 
29.24 

44.37 

69.34 
19.76 
30.17 
45. 16 
43.27 

67.18 
18.92 
32.72 
46.32 
41.34 

68.71 
17.23 
40.79 
47.60 
40.42 

69.88 
17.28 
40.21 
46.58 
40.53 

66.16 
17.06 
37.71 
43.14 
39.96 

61.64 
18.75 
36.92 
41.42 
39.07 

43.22 
22.06 
32.44 
37.47 
38.44 

29.96 
27.19 
25.37 
40.88 
31.74 

28.94 
31.05 
31.79 
40.90 
31.95 

26.00 
29.15 
40.18 
45.92 
33.57 

19.83 
28.78 
42.93 
45.54 
35.48 

51.75 
22.20 
35.05 
43.70 
38.35 

1925.  .  . 
1926 . .  . 
1927. . . 
1928 
1929.'  .'  .' 

37.50 
28.40 
18.55 

OO.  ZD 

37.22 

37.14 
29.06 
22.39 
00. 4o 
37.43 

38.21 
29.47 
25.43 
36.98 
37.58 

37.94 
31.51 
25.80 
38. 56 
37.31 

38.61 
30.84 
26.05 
42. 11 
35.81 

36.66 
31.89 
26.27 
40.20 
34.43 

36.41 
31.31 
24.70 
37.01 
33.99 

36.52 
29.73 
25.69 
34.51 
31.96 

33.48 
27.38 
34.89 
30.69 
31.27 

32.82 
20.06 
36.56 
34.17 
31.34 

27.64 
18.66 
37.30 
37.13 
30.24 

27.87 
18.05 
36.75 
37.31 
29.85 

35.05 
27.20 
28.35 
36.80 
34.05 

1930. . . 
1931 . . . 
1932. . . 
1933 
1934!  .'  .' 

28.04 
20.97 

9.98 

ft 

0. 00 
14.69 

27.45 
21.61 
9.66 
8. 53 
16.79 

27.41 
22.09 
9.55 
8.78 
18.17 

28.60 
22.30 
9.33 
9.57 
19.09 

29.68 
21.73 
9.65 
11.34 
19.55 

28.83 
20.02 
8.83 
12.18 
19.26 

27.00 
18.00 
7.79 
15.00 
22.48 

23.26 
13.53 
8.65 
14.83 
26.76 

23.86 
8.77 
11.43 
12.24 
31.96 

20.40 
7.38 
10.38 
12.42 
35.04 

21.22 
11.01 
9.33 
13.23 
36.58 

21.12 
10.57 
8.70 
14.46 
39.34 

25.57 
16.50 
9.45 
11.75 
25.00 

1935.  .  . 

1936.  .  . 

1937.  . 
1938 !  !  .' 
1939 .  .  . 

38.56 
29.75 
36. 57 
18.63 
23.28 

38.19 
29.20 

19.26 
22.96 

37.07 
29.15 

20.21 
23.06 

36.68 
29.39 
37.82 
20.55 
22.95 

36.27 
28.72 
37.42 
21.63 
22.87 

34.92 
27.31 
35.62 
21.29 
22.72 

33.00 
28.00 
33.00 
21.00 
20.70 

28.41 
31.87 
24.47 
21.22 
15.91 

27.87 
33.77 
19.22 
21.23 
20.65 

32.14 
33.36 
18.40 
22.35 
22.89 

33.32 
33.13 
19.02 
22.94 
23.73 

32.02 
34.79 
18.55 
23.09 
24.73 

34.05 
30.70 
29.55 
21.15 
22.20 

1940. 
1941 . . . 
1942. . . 
1943. . . 
1944. . . 

26.55 
24.16 
43.24 
44.34 
52.80 

27.00 
24.02 
45.04 
44.88 
52.60 

27.09 
24.23 
44.18 
45.73 
52.70 

27.18 
25.88 
43.90 
45.89 
52.50 

26.69 
27.67 
43.99 
46.10 
52.50 

25.54 
29.58 
43.87 
46.40 
52.80 

22.60 
35.90 
43.20 
44.50 
53.00 

20.62 
36.94 
44.04 
50.90 
53.20 

20.44 
49.83 
45.33 
51.90 
52.30 

21.54 
50.89 
46.46 
52.50 
52.70 

23.00 
45.28 
45.01 
52.50 
53.40 

24.17 
44.65 
44.72 
52.60 
53.10 

24.35 
34.90 
44.40 
48.20 
52.80 

1945 .  .  . 

1946.  .  . 
1947. .  . 
1948. . . 

52.80 
50.90 
90.40 
95.10 

52.70 
50.30 
88.20 
88.60 

52.00 
47.50 
88.00 
87.90 

51.90 
48.00 
88.00 
89.40 

52.10 
49.60 
83.70 
90.70 

52.50 
51.50 
79.60 
92.20 

55.00 
60.00 
79.00 
96.00 

52.50 
59.10 
75.50 
76.60 

51.40 
57.80 
75.60 
68.10 

51.00 
66.00 
90.60 
63.70 

51.30 
89.90 
89.10 
69.00 

51.40 
91.50 
94.80 
68.80 

52.20 
60.20 
85.20 
82.20 

Av. 

36.90 

37.00 

37.10 

37.75 

37.80 

37.10 

36.95 

34.95 

34.65 

36.30 

38.00 

38.15 

36.90 

Source:  Compiled  as  follows: 

September  1910— June  1927  from  Yearbook  of  Agriculture,  1931,  p.  686. 

July  1927— June  1937  from  Agricultural  Statistics,  1938,  p.  115. 

July  1937— June  1942  from  Agricultural  Statistics,  1942,  p.  169. 

July  1942— December  1942  from  Crops  and  Markets,  April  1943.  6U.S.D.A.) 

January  1943— December  1948  from  Agricultural  Prices  (each  month). 
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